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On August 23, 1934, E. P. Venables, 
Vernon, B.C., captured a large, dark 
blue oestrid in a cabin at Sugar Lake, 
nar Vernon, B.C. The writer has 
snce compared this fly with specimens 
of warble flies of various rodents, in the 
reference collection established at Kam- 
loops by the late Eric Hearle, and iden- 
tified it as a female of Cuterebra tene- 
brosa Coq. During the next two days 
the fly laid over 400 eggs im its card- 
board container, and on September 10 
Mr. Venables sent the two largest egg 
masses, numbering 395 eggs in all, to 
the Kamloops laboratory in the hope 
that some rearing could be attempted. 
The eggs had been laid in two patches 
overing unevenly about four or five 
uare inches. No particular care seems 
tohave been taken in their arrangement 
by the female, except that each was se- 
arely cemented, along its entire ventral 
mrface, to the cardboard and overlap- 
ping of the eggs had been almost entirely 
woided. The colour of eggs and adhe- 
sive material is light yellow. As in most 
astrids, the egg is equipped with a “‘lid”’ 
which the larva forces open like a trap 
door when ready to emerge. 

The eggs were kept in the laboratory 
# 70°F. and about 25 per cent relative 
humidity. By September 20 no hatch- 
ing had occurred. On September 27 
weral eggs had hatched. Some half- 
dozen of the tiny maggots, 14 mm. in 
kngth, were seen erect upon the card- 
board and egg-shells, waving their 
ads to and fro. The larvae are very 
quick to stick to any object with which 
thy come in contact, and are able to 
move about by looping, as both head 
and tail appear to be sticky. The larva 
Stransparent except for series of black 
pines on each segment. When an egg 
Was Opened with a needle it was ob- 
wtved that the larva usually squirmed 
out, although in many cases when not 


1Contribution No. 2634, Division of Entomology, 
ee Service, Department of Agriculture, Ottawa, 
Resigned 1936. 
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SOME PRELIMINARY OBSERVATIONS ON THE LIFE-HISTORY OF 
CUTEREBRA TENEBROSA COQUILLET! 


T. K. MOILLIET? 
Livestock Insect Laboratory, Kamloops, B.C. 


sufficiently developed it either died or 
waited a day or two before emerging. 

By October 31, 43 eggs had hatched, 
about half of these artificially. During 
the next two weeks about one-quarter of 
the remaining eggs hatched. Natural 
hatching reached its peak about the sec- 
ond week of November and practically 
ceased by the middle of December, when 
about 80 per cent of the eggs had 
hatched. One larva, which emerged 
naturally on December 3, lived until 
December 13 at an average room tem- 
perature of 60°F. and a relative humid- 
ity as low as 15 per cent. 

To determine whether or not the eggs 
would survive below-freezing tempera- 
tures, the larger egg mass was placed out 
of doors between December 11 and 31, 
during which period temperatures went 
considerably below freezing. The min- 
imum recorded temperature was —5.5°F. 
on December 25. On December 31, 
eight of these eggs were opened at room 
temperatures. At first the grubs were 
inactive, but after exposure to the 
warmth of a desk lamp for 30 minutes, 
six showed normal activity which was 
maintained for an hour, when they 
were placed on a host. Eggs opened at 
this time from the uncooled mass yield- 
ed active larvae. On February 8, 1935, 
five eggs from the previously cooled 
mass were opened. Two immediately 
yielded normal, active larvae, which 
lived three days in an incubator at 75°F. 
and 70 per cent relative humidity. By 
February 9, 90 per cent of all the eggs 
had hatched and 4 per cent had shriv- 
elled. 

Infestations: The following is an ac- 
count of such rearings as have been 
attempted up to the time of writing 
(1935). To infest an animal, the mag- 
gots were simply lifted with a needle 
and placed on the hair of the back and 
sides of rats. Chloroform was used to 
quiet the rats because of the danger of 
infection from rat bites. 


Rat No. 1 (brown female, half- 


50 
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grown).— This rat was infested on 
September 28 with 12 larvae from eggs 
mechanically opened. The animal was 
very uneasy and scratched herself inces- 
santly the same day. By October 5 the 
rat was hiccoughing continually and 
was little interested in food (oats). 
Weakness and distress increased and by 
October 14 the animal had gnawed half 
its tail away and was paralyzed in one 
hind leg. On October 15 the rat was in 
a coma all day and died about 5 p.m. 
Necropsy was made at 11 p.m. Ema- 
ciation was extreme; several matted 
patches of hair when pulled off revealed 
holes.in the skin one mm. in diameter. 
Skinning revealed ten such holes, and 
eight grubs, varying in length from one- 
quarter to one-half of an inch, were 
removed from the muscles of the legs, 
back, and diaphragm. In some cases 
they had pierced into the coelom. These 
grubs do not form true cysts, as do ox 
warbles, but lie between the layers of 
muscle. 


Rat No. 2 (brown female, mature). 
—This rat was infested on October 16 
with four artificially hatched grubs. On 
October 21 she was scratching herself 
and seemed in pain. On October 23 it 
was apparent that one grub had estab- 
lished itself on the neck, just in front of 
the left shoulder. On November 16 the 
grub was nearly full-grown, and in an- 
ticipation of it’s dropping the rat was 
isolated. The rat was found dead on 
November 17 and the grub was cut out 
from under the skin and placed in a jar 
of damp earth, in which it immediately 
buried itself. 


Rat No. 3 (white female, mature) .— 
This rat was infested on October 16 
with four grubs, two naturally and two 
artificially hatched. When the rat was 
examined under chloroform on October 
31, no grubs were found. Three very 
small scabs on the neck may have been 
caused either by fighting or by ineffec- 
tual entry of the maggots. 


Rat No. 4 (white female, half- 
grown) .—This rat was infested on Oc- 
tober 18 with six grubs, three naturally 
and three artificially hatched. It was 
examined under chloroform on October 
31 and no grubs were found. The rat 


was re-infested on December 3 with gi 
artificially hatched maggots. It wa 
examined under chloroform on Decem. 
ber 20 and found to have two gruby 
one behind each front leg. The rat wa 
chloroformed on January 7 and th 
grub removed from under the left fron 
leg. That under the right shoulde 
dropped on January 11, but was log 
and perished. In this case the grub, 
unable because of a hard scab to leave it; 
host through the breathing hole, bored 
its way out head first about half an ind 
in front of the original hole. 


Rat No. 5 (brown and white male), 
—This rat was infested on December4 
with six grubs. By December 20, fir 
grubs were embedded, four in the back 
and one on the right side of the breast 
The rat died on December 31, and thre 
well-grown grubs were removed from 
the body, which was already badly &. 
composed in the areas of infestation, 
One grub was found in the tray, as wal 
as the remains of another which ha 
been bitten out by the rat. The lin 
grubs were placed in a jar of damp sand 
for pupation. 

Rat No. 6 (white female, mature).— 
This rat was infested on December 4 
with five grubs which hatched from eggs 
opened the previous day. The rat wa 
examined under chloroform on Decen- 
ber 20 and no infestation was found. 


Rat No. 7 (brown male, _half- 
grown). This rat was infested on 
January 8 with four grubs artificially 
hatched. It was examined under chlor- 
oform on January 20 and only a small 
black spot was noted on the back. By 
January 30 it was noticeable that two 
well-grown grubs were established in 
the back; these were nearly mature by 
February 8. 

Rat No. 8 (brown female, mature). 
—This rat was infested on January 8 
with three grubs artificially hatched 
from the egg mass which had been sub- 
jected to below-freezing temperatures. 
The rat was examined under chloroform 
on January 20; there was no sign of 
infestation. 

From these rearings no informatiot 
was secured on the duration of the pupa 
stage. One of several fairly well mature 
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larvae taken by the writer at Nicola, 
August 25, 1932, in a pack rat, was 
allowed to pupate in earth in the out- 
of-doors insectary at Kamloops, and 
emerged in mid-August, 1933. 

Conclusions: Some of the foregoing 
observations suggest the following de- 
ductions regarding the habits of C. tene- 
brosa. 

It is usually assumed that the female 
fly lays her eggs on the hair of the host 
animal. The extreme viability of the 
egg and the longevity and motility of 
the unfed maggot are specializations 
which would seem unnecessary were the 
above assumption true. It seems, there- 
fore, more probable to suppose that the 
eggs are laid among the rocks, logs, 
nests, or burrows frequented by pack 
rats, chipmunks, and ground squirrels, 
the commonest hosts. In support of 
this, H. B. Leech has told the writer 
that he captured in 1929 a female of 
this species in the mouth of a burrow 
of a ground squirrel or groundhog at 
Vernon, B. C. 

The growth in the host is amazingly 
rapid, little over a month being required 
for larval development. The pupal 
stage, on the other hand, is: extraordi- 
narily long and may last a year, but in 
order for the life-cycle to be completed 
ina year, the average duration of this 
stage cannot be more than 10 or 11 


months. A two-year cycle, however, 
does not seem impossible when the via- 
bility of the eggs, even in cold weather, 
is considered. It may have been because 
of room temperatures, about 70°F., that 
so many eggs hatched within three 
months, although the humidity of the 
room, about 20 per cent, may have been 
an adverse factor. According to our 
records of grubs taken from rodents, 
flies of this group thrive best in localities 
such as Nicola, Salmon Arm, and Ver- 
non, which have a relatively heavy 
snowfall. They are rare at Kamloops. 

The mortality of rats in the foregoing 
experiments suggests that this fly may 
cause the death of small mammals in 
nature in certain localities, although a 
general infection may be induced by the 
grubs less easily in mountain rats than 
in those used in the laboratory. If they 
do constitute a factor in reducing popu- 
lations of wild rodents, then they be- 
come a factor in the control of wood 
ticks, and deserve further study. 


Acknowledgments. — The writer is 
indebted to E. P. Venables, Vernon, 
B. C., for the material for these experi- 
ments. Thanks are also due to H. B. 
Leech, California Academy of Science, 
San Francisco, for his record, and to 
George J. Spencer, University of British 
Columbia, for reading this manuscript. 


ADDITIONAL NOTES ON THE LIFE-HISTORY OF CUTEREBRA TENEBROSA 
COQUILLET! 


J. D. GREGSON 
Livestock Insect Laboratory, Kamloops, B.C. 


At the 1935 meetings of the Entomo- 
logical Society of British Columbia, T. 
K. Moilliet read a paper entitled ‘‘Notes 
on the life-history of Cuterebra tene- 
brosa Coquillet.’"” In that paper, which 
is being published concurrently with 
this one, he reported his observations on 
some 400 eggs laid by a fly captured on 
August 23, 1934. Larvae commenced 
hatching from these eggs on September 
17, reaching a peak in November. Some 


1Contribution No. 2635, Division of Entomology, 


uence Service, Department of Agriculture, Ottawa, 
Canada. 


of the remaining unhatched eggs yielded 
active larvae when mechanically opened 
in February. Numbers of these larvae 
were used to infest rats, in which they 
matured in about a month. Since none 
of these were followed through their 
pupal period to emergence of adults, the 
following notes may prove of value in 
further studies of this parasite. 


The material for these subsequent 
observations was provided by a batch of 
850 eggs deposited by a fly on July 26, 
1943. The first of these hatched on 
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August 20. Further larvae did not ap- 
pear normally until the following May. 
By June 15 all remaining eggs had 
hatched. Larvae kept in the damp cel- 
lar of the insectary lived for about three 
weeks after hatching. After the appear- 
ance of the first larva, it was found that 
eggs could be readily induced to hatch 
by pricking open the operculum with a 
sharp needle, or even by merely dislodg- 
ing the egg from its attachment. 

In September, 1943, 43 white rats 
were each infested with from one to four 
larvae which had been obtained by me- 
chanical hatching. Of the 89 cuterebrid 
larvae planted on these hosts, 23 ma- 
tured and dropped out after an interval 
of about five weeks. The mortality of 
the infested rats was approximately 30 
per cent, although it must be admitted 
that some of these animals were the vic- 
tims of as many as four grubs at once. 
Most of the grubs were localized in 
regions about the head and shoulders. 

Upon being placed on loose soil the 
mature grubs burrowed, pupated, and 
remained quiescent until 


August l,. 


1944, when the insects of the earlier 
infestations commenced to emerge as 
adults. With a pupal period of nearly 
11 months, the life-cycle of this cutere- 
brid is just the opposite of those of the 
cattle warbles, as the periods spent with- 
in the host as a larva and in the ground 
as a puparium are approximately re- 
versed. The fact that up to nearly a 
year after oviposition the eggs may re- 
main viable and even hatch with the 
mechanical aid of a host brushing by 
suggests that the cycle of the warble fly 
of this rodent may on occasion last as 
long as two years. 

As surmised by Moilliet, it appears 
probable that this fly does not oviposit 
on the hairs of its host but deposits its 
eggs upon debris about the entrance of 
its burrow. From evidence gained at 
this laboratory that mice readily eat 
puparia of cattle warbles, and the fact 
that gnawed shells of cuterebrid puparia 
are frequently seen about pack rat nests, 
it seems likely that this stage of the fly 
is particularly vulnerable to this means 
of natural control. 


SOME RECORDS OF DIPTERA FROM 
WELLINGTON, B.C. 
BOMBYLIIDAE 
Villa alternata, Say Aug. 10, 1946. 
large phalaenid larva, species unknown. 


Bred from a 


TACHINIDAE 
Bombyliopsis abrupta (Wied.), June 8, 1945. Bred 
from larva of Diacrisia virginica (Lepidoptera, Arctii- 


dae). 14.VI.45. Taken on woodland path. 

Rileymyia n. sp., Mar. 3, 1945. Bred from larva of 
Halisidota argentata (Arctiidae). The adult form of 
H. argentata appears in the summer, after a very short 
period as a pupa. Thus the parasite in this case does 
not follow the life cycle of its host, but must attack 
the partly grown larvae in spring. Mr. A. R. Brooks 
advises me that the same species has been bred from 
Malacosoma sp., which passes the winter in the egg 
stage. 

Peleteria obsoleta Cn., Aug. 18, 1946. Taken on 
flowers of Anaphalis margaritacea, Aug. 5. 1947. Bred 
from the larva of an unknown phalaenid moth on 
grassy foreshore. 

Peleteria campestre, Cn., Aug. 18, 
flowers of Anaphalis margaritacea. 

Bonellimyia tesseliata, Brooks, Sept. 26, 1945. This 
specimen taken in the house during early autumn, was 
probably seeking a place for hibernatién. I am indebted 
to Mr. Brooks for the following information on the tax 
onomy of B. tessellata—‘Bonellimyia is a segregate of 
the old genus Linnaemyia Des. and tessellata is one 
of three species which were formerly known as Linnae- 
myia haemorrhoidis Fall.” 

Uromacquartia halisidotae (Tns.), two specimens, 
June 6, 1946. Bred from larvae of H. argentata. The 
caterpillars were taken the previous August while very 
small and kept in a cotton sleeve over winter. In this 


1946. Taken on 


case infestation must take place soon after the host 
larvae are hatched, the parasite following nearly the 
same life cycle. The emergence date is somewhat 
earlier than is common for the moths. 

Lydella nigrita Tns., June 24, 1946, also two speci- 
mens, May 28, 1947. Both bred from larvae of 
Arzama obliqua (VPhalaenidae). The caterpillars in- 
fested with this parasite die in the autumn without 
pupating, and the maggots leave the body of the host 
to pupate. Emergence dates in spring coincided with 
the appearance of the host adults. 

Tachinomyia variata Cn., April 24, 1947. Bred from 
pupa of Malacosoma pluviale (tent caterpillar). This 
species also over-winters as a pupa. 


Argentoepalpus significus (Wlk.), April 27, 1947. 
All the above determinations were kindly made by 
Mr. A. R. Brooks, Ottawa.—-Richard Guppy, Wellington, 


B.C, 


A WINTER CRANE-FLY, TRICHOCERA ANNULATA, 
AT VERNON, B.C. (Diptera: Trichoceridae) —In 
Volume 44 of this journal, G. J. Spencer listed two 
species of Trichocera as occurring in the province. In 
the late fall of 1944 my wife and I took a series of a 
third species, dancing in a swarm about four feet above 
our lawn at Vernon, B. C. 

Examples were sent to C. P. Alexander, who replied 
in a letter dated February 23, 1945: ‘‘Your species 18 
Trichocera annulata Meigen, which has been known t0 
me in North America only from Bergroth’ s record from 
Sitka, Alaska. Strange to say, since receiving your 
specimens, it has turned up in California. The species 
has been carried by commerce to many parts of the 
world . .’—Hugh B. Leech, Calif. Acad. Sci., San 
Francisco, Calif. 
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tlie |NOTES ON SOME BRITISH COLUMBIAN FLEAS, WITH REMARKS ON 


THEIR RELATIONSHIP AND DISTRIBUTION* 

ar 

— GEORGE P. HOLLAND 

the Livestock Insects Laboratory, Kamloops, B. C. 

ee Any attempt to piece together the se- their unsavoury association with such 


quence of post-Pleistocene repopulations diseases as plague and murine typhus, 
of life in the area now called British has prompted exhaustive analyses of the 
Columbia will require the concerted bionomics of certain species, little has 
the knowledge of the geologists, palaeontol- been published on the phylogeny of the 
+s gists, botanists and zoologists, an im- order, its origin, and the history of its 
Br pressive array of which are assembled association with mammals and birds. 


me here today. ‘The contribution that a_ Actually, only now is knowledge of the 
* 8 Viiscussion of fleas will make to the world fauna approaching the point 
theme of this symposium will be but where the data on which such research 
eats FE mall. However, I am pleased indeed to would be based could be considered 
ap have this opportunity of presenting representative. : 


2 of pome generalities on these parasites, with My own studies of fleas, during the 
some notes which I hope will be of in- last few years, have related principally 
eat Brest: and have some bearing on the to their taxonomy and distribution in 
general discussion. Canada. It became apparent at the 
vail While, for centuries, the butterflies commencement, of course, that an ade- 
ests, amd other conspicuous forms have at- quate understanding of the geographical 
e fly tracted the attention of amateur natur- distribution of these insects would not 
cai alists and professional investigators, the be achieved without serious attention 
lowly and despised fleas have been woe- being given the host animals. However, 
fully neglected. Only since the turn of investigation soon revealed that the 
the twentieth century has serious atten- _ presence of preferred hosts was not neces- 
tion centred on these insects, over 90 per sarily the sole factor governing the range 
ent of the known species having been of flea species. Thus, consideration of 
» host | described since that time. ‘This belated geographical restriction by selective host 
appreciation has stemmed partly from requirements or circumstances indepen- 
_ | mcognition of their role as disease vec- dent of these has complicated the study 
ae ot | ors, and partly from the intensive of nearctic fleas, and drawn attention to 
rs in J studies of Rothschild and Jordan, and. numerous problems which await solu- 
e host § t0 a lesser extent, Baker and Wagner. tion. The immediate need is for more 
twit [These men were not moved primarily material. An accurate understanding of 
i from | by economic considerations, but loved _ the story these little parasites have to tell 
tI the fleas for themselves alone! To the will require access to long series of speci- 
ys7. fatdent siphonapterologist, no insect, mens from representative localities, and 
«5 however gaudy, can compare with a flea, from all hosts. This should be acom- 
under the microscope, especially when panied by biological studies of the spe- 
lull justice has been done the specimen cies, with critical analysis of microcli- 
by proper preparation in mounting. As matological conditions in the larval 
a Dr. Karl Jordan is reported to have said habitat. At the present time this ideal 
y—In | They are indeed the jolliest of all in- abundance of material and information 


ce. In § Cts.” is not available, although possible lines 
“Ss Now, although a succession of taxon- Of investigation are suggested. 

replied omists has provided names by the hun- The fleas, or Siphonaptera are funda- 
cies is dreds for these jolly insects, and while mentally mammalian ectoparasites, with 
a few forms now associated with some 
g your ,, eontribution No. 2543, Division of Entomology, 


species Sience Service, Department of Agriculture, Ottawa, birds. Not all mammals have fleas. 


of the (anada. Read at the Biological Section Symposium on 


j., San ‘Distribution of Plants and Animals in British Colum- Apparently the prime criterion govern- 

7 bia following the Retreat of the Ice Cap,’"’ 2nd Confer- ing the suitability of a particular mam- 
mce of the British Columbia Academy of Sciences, . 

mal as a potential flea host concerns the 


Vancouver, B. C., April 16, 1948. 
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stability and type of its dwelling place. 
As a general rule, fleas are parasites of 
terrestrial mammals of nesting habits. 
There are exceptions, but in most in- 
stances mammals living in burrows, 
dens, or other confined quarters, tend to 
be more or less populated with these 
insects. This is to be explained by the 
fact that it is only the adult flea which 
is an animal parasite feeding upon the 
blood of the host, the larvae being leg- 
less, maggot-like creatures which live 
upon a variety of organic materials, in- 
cluding the faeces of adult fleas; such 
materials, in fact, as are to be found in 
greatest abundance in the hosts’ perma- 
nent bedding. The presence of a nest 
then, or reasonable alternative, is a fun- 
damental requirement, the larvae, nor- 
mally, never occurring upon the host. 
Nearctic fleas are found in greatest num- 
ber and variety on the Insectivora, Ro- 
dentia and Lagomorpha, nearly all of 
which are of nesting habits. Chiroptera, 
or bats, also have fleas, and while these 
flying mammals do not make nests in 
the accepted sense, they do tend to con- 


gregate in caves, attics or other places: 


where suitable conditions (of humid- 
ity?) exist, and where the availability 
of organic substances for larval suste- 
nance, and hosts for the freshly emerged 
adults assure opportunity for complet- 
ing and repeating the life cycle. 

Certain Carnivora such as_ bears 
(which live in “‘nests’’ at least during 
the winter) have their own fleas, but as 
a rule, true carnivore-fleas are rare. 


The host specificity of fleas varies con- 
siderably. Some are very selective in 
this respect, and are rarely collected from 
any but a particular genus or species of 
host. Any occurrences recorded from 
other hosts are explainable by predation 
or other secondary or accidental associa- 
tion. Other species of fleas are able to 
exist upon a variety of hosts, and (pre- 
sumably) to reproduce in their nests. 
Several genera of mouse-fleas appear to 
fall into this category, as they are col- 
lected equally commonly on various 
genera of Cricetidae and Zapodidae. 
Some of these exhibit interesting limita- 
tions in geographical range which ap- 
parently have nothing to do with the 
lack of availability of particular hosts. 
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With these, it must be presumed tha 
other ecological factors restrict the dis. 
tribution of the flea, probably by affect. 
ing the larva. 

It must not be presumed that one 
kind of animal harbours only one spe. 
cies of flea, although sometimes this js 
so. Our pocket mice (Perognathus 
parvus), groundhogs (Marmota favi- 
ventris) and chipmunks (Eutamig 
spp.) for example, have but one species 
each, but the mountain beaver (Aplo- 
dontia rufa) has three, and white-footed 
mice (Peromyscus maniculatus) may 
have as many as eight species occurring 
upon a single individual! The coast 
squirrel (Tamuasciturus douglassti) has 
three, while the red squirrel (Tamnas- 
cturus hudsonicus) has another three, 
belonging to the same genera, and a 
fourth occurring in the mountains and 
farther north. Some of these species are 
chiefly nest fleas, and are rarely collected 
upon the host, while others seem to 
enjoy touring the outside world as pas- 
sengers. 

In British Columbia, 88 species of 
fleas are known. Of these, 70 are re- 
garded as monotypic, and 18 polytypic, 
with 23 subspecies represented, making 
a total of 93 forms recorded at present 
in the province (Holland, 1949:7-14). 
Five have been introduced within his- 
toric times, so that the total of indige- 
nous species and subspecies of British 
Columbian fleas now stands at 88. It 
seems likely that future studies will tend 
to equalize the present disparity between 
monotypic and polytypic species, partly 
through the reduction of some named 
species to subspecific rank, and partly 
through recognition of the advisability 
of splitting other species, which show 
consistent geographical variation. How- 
ever, there are a number of species of 
very stable character, and sometimes of 
wide distribution, e.g., Monopsyllus 
vison (Baker), which occurs without 
apparent geographical variation over 
much of the range of red squirrels 
Tamiasciurus hudsonicus, which will 
probably retain their monotypic status. 

The 88 species and subspecies men- 
tioned belong to 41 genera, only 5 of 
which remain monotypic. Among the 
others, sympatry may be demonstrated 
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by species of a common genus, occurring 
on a single host (as various species of 
Megabothris which may be taken on, or 
collected from the nest of, a single 
Microtus) and species of a common 
genus occurring in the same geographical 
territory, but ecologically isolated by 
very selective host preferences (as 
Corypsylla ornata Fox which occurs on 
moles, Scapanus, and C. jordani Hub- 
bard, a true parasite of shrew moles, 
Neurotrichus). Typical examples of 
allopatric species are the various species 
of Catallagia, parasites of white-footed 
mice, Peromyscus maniculatus, which 
replace each other geographically. 

The indigenous flea fauna of British 
Columbia is at present most satisfactor- 
ily classified into five families and about 
12 subfamilies, although there is wide 
disagreement among siphonapterologists 
as to the definition and scope of these 
categories. Because of the peculiar 
structural modifications of fleas, result- 
ing from a highly specialized parasitic 
existence, their phylogenetic relation- 
ships with each other and with other 
orders of insects are difficult to interpret. 
Further, and for obvious reasons, the 
fossil record of fleas is so scanty as to be 
almost non-existent. None-the-less, 
there is ample evidence that the fleas are 
an ancient group, and that their associa- 
tion with mammals dates back to the 
early history of that Class. The prime 
widence for this contention lies in the 
fact that today, divergent groups of host 
animals are usually infested by fleas of 
widely different character, suggesting 
that the fleas have evolved with the 
hosts. However, during the Cenozoic 
epochs, when certain groups of mam- 
mals evolved, flourished, declined and 
became extinct, leaving at least a fossil 
record, the fleas associated with them 
are almost completely unknown. Simp- 
son (1945:34-35) points out that of 
the 32 recognized orders of mammals, 
14 are now extinct; also that 54 per 
cent of the families and 67 per cent of 
the known genera of mammals are ex- 
tinct. Thus the modern flea fauna, be- 
teft of genera and families which must 
have depended upon these vanished 
Mammals constitutes a number of tag 
nds of evolution>+v lines, and leaves 


curs on pikas 


but an irregular, disjointed picture of 
the story of the Order. To make mat- 
ters even more difficult, inferences and 
analogies which might be drawn are 
fraught with pitfalls in the form of 
complications arising from habitat asso- 
ciations and transference of hosts, which 
have occurred at various times in the 
more recent past. Thus, although we 
may postulate that fleas evolved with 
the mammals so that, in general, mod- 
ern primitive mammals are infested with 
relatively unspecialized fleas, and some 
of the higher mammals with fleas which 
may be regarded as more highly special- 
ized, there are inter-relationships, result- 
ing from contacts amicable or otherwise, 
between the ancestors of the host ani- 
mals, which obscure the clarity of the 
picture. For example, there are at least 
two genera of fleas occurring on certain 
burrow-inhabiting sea birds which 
show obvious affinities with the rabbit- 
fleas. On the other hand, bats are in- 
fested by a special family of fleas 
(Ischnopsyllidae) no species of which is 
to be found on members of any other 
order of hosts. Thus, while it is, per- 
haps, reasonable to speculate that the 
Ischnopsyllidae are of ancient lineage, 
originating at the time when the bats 
themselves were splitting from the prim- 
itive mammalian trunk, the sea-bird fleas 
are almost certainly to be explained by 
the practice of some birds taking over the 
burrows of fossorial mammals for nest- 
ing purposes, with subsequent oppor- 
tunity for transfer of ectoparasites. Evi- 
dently, some of the rabbit-fleas found 
the birds an adequate substitute for their 
normal hosts, and while the processes of 
evolution, perhaps accelerated by the 
new environment have brought about 
their present generic distinctions, the 
ancestral affinities remain obvious today. 
Other bird-fleas, including two genera 
known from British Columbia, are as 


obviously derived from _ rodent-fleas 
(Ceratophyllinae) . 
Orchopeas sexdentatus (Baker) a 


packrat (Neotoma) flea frequently oc- 
(Ochotona) in talus 
slopes occupied by both mammals. 
Given sufficient time, it is possible that 
a form of Orchopeas peculiar to the 
pikas might evolve. Mice and insecti- 
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vores, which frequently use each others’ 
runways and burrows are regularly 
found to be temporary hosts to each 
others’ fleas. 

At the present time there are at least 
three species of fleas occurring on nearc- 
tic weasels or mink and which belong to 
genera most of the species of which 
occur on groups of animals forming the 
normal prey of these small carnivores. 
These fleas are Nearctopsylla brookst 
(Rothschild) (the other species of Ne- 
arctopsylla occur on shrews), Cerato- 
phyllus tundrensis Holland (the genus 
associated with birds) and Megabothris 
atrox .(Jordan) (the genus ordinarily 
associated with the Microtinae). Thus 
far, none of these fleas has been recorded 
from the type of host that one would 
expect. This may be explained by the 
fact that collections are yet limited, but 
it is possible that these fleas, or their 
ancestral representatives, originating on 
the prey, have now transferred their 
entire attention to the genus Mustela. 
Future study should reveal the answer. 


An interesting fact is that all three. 


species are larger and more deeply pig- 
mented than others in their respective 
genera, and this may have some relation 
to conditions on the new host, condi- 
tions which have brought about this 
evolutionary modification in three unre- 
lated genera. 

Continuing with general discussion, 
it may be noted that fleas, like other 
parasitic forms, evolve more slowly 
than do their mammalian hosts. Local 
proof of this statement is provided by 
the known flea fauna of some islands off 
the coast. Although nearly all the small 
mammals of the Queen Charlotte and 
Vancouver Islands are regarded as racial- 
ly or speciffcally distinct from corres- 
ponding forms on the adjacent main- 
land I have been able to detect no mor- 
phological difference in the small series 
of fleas (about 16 species from Vancou- 
ver Island; 3 from the Queen Charlotte 
Islands) available for study from these 
regions. 

As Jellison points out (tn litt.) fleas 
appear to be approximately one taxo- 
nomic category behind their hosts in 
evolution. Although zoological sub- 
species and species have a demonstrable 


actuality in Nature, other taxonomic 
categories, while attempting to demon. 
strate natural groups, are in general only 
concepts, facilitating development of the 
classifications, sometimes rather arbitra- 
ry, by means of which we pigeon-hole 
animal life. Nevertheless, on the basis 
of classifications now existing, it appears 
that species of fleas are frequently associ- 
ated with genera of mammals; genera of 
fleas with families of mammals; families 
with orders, and finally, the order 
Siphonaptera with the class Mammalia! 
For example, the fleas Monopsyllus 
vison (Baker) and Monopsyllus eumol- 
pt (Rothschild) infest the genera 
Tamuasciurus and Eutamuias respectively, 
Thus, the genus Monopsyllus is associ- 
ated with the family Sciuridae. The 
Ceratophyllidae, to which Monopsyllus 
belongs, includes many genera, mostly 
associated with the order Rodentia. In 
the same manner, the genus Corypsylla 
is associated with the Talpidae and the 
family Hystrichopsyllidae with the 
order Insectivora. Similarly Arctopsylla 
is a genus associated with Ursidae, and 
the Vermipsyllidae with Carnivora. 

A survey of holarctic mammalian 
fauna reveals that many of the British 
Columbian forms have closely allied 
Asiatic counterparts. Many of these 
indeed, are regarded as congeneric, and 
are accepted as definite evidence of inter- 
continental migrations and countermi- 
grations which have occurred across the 
intermittent Siberian-Alaskan land 
bridge from Miocene times to as recently 
as only a few thousands of years ago. As 
might be expected, many of the fleas in- 
festing western Canadian and Alaskan 
mammals too have close Asiatic rela- 
tives, and occur on the corresponding 
hosts. Some of these fleas are regarded 
as only racially distinct, and are appar- 
ently attributable to late Pleistocene 
contacts. 

Of the 41 genera of fleas recorded 
from British Columbia, 20 also occur in 
Asia (see Tables 1 and 2). These 
genera occur principally the 
shrews, bats, bears, marmots, ground- 
squirrels, tree-squirrels, meadow voles 
red-backed mice, hares and pikas, which 
correspond closely in the New and Old 
Worlds. Two of the holarctic genera 
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are restricted to birds, and some of the 
species of these fleas are circumpolar. Of 
the 21 genera not recorded from the 
Palaearctic region (Table 2), 6 at least 
are very closely allied to Old World 
forms, and only owe their present iden- 
tity to recent generic splittings. 

The remaining 15 genera are some- 
what more remote, and, not surprising- 
ly, are associated principally with strict- 
ly nearctic genera of mammals. Notes 
on a few of these follow. 

Corypsylla is associated with western 
nearctic moles, Scapanus and Neurotri- 
chus, and the related Corypsylloides and 
Nearctopsylla are found on New World 
Sorex. At present no palaearctic equiv- 
alents of these fleas are known, so it may 
be that the group originated on some 
nearctic Talpidae, subsequently spread- 
ing to the ubiquitous Sorex. Sorex also 
has fleas of the genus Corrodopsylla, 
common in Asia and North America. 

Most of the species of Opisocrostis are 
associated with the mammalian genus 
Citellus. As Opitsocrostis is not known 
from palaearctic ground-squirrels, it 
may be (as Jellison suggests, 1947:65) 
that the genus originated on prairie dogs 
(Cynomys), a group of nearctic fos- 
sorial rodents which also harbour two 
species of Opisocrostis, the fleas spread- 
ing to Citellus in the New World in 
comparatively recent times. However, a 
tepresentative of Opiscrostis tubercula- 
tus (Baker) has recently been collected 
from Citellus parry: (a relict species, and 
not now in contact with more southerly 
populations of Citellus or with Cyno- 
mys). A similar situation occurs with 
the genera Orchopeas and Opisodasys, 
also apparently strictly nearctic and with 
no close palaearctic relatives. Most of 
the species of Orchopeas occur on arbo- 
teal squirrels, Scturus and Tamaisciurus, 
which have close relatives in the Old 
World. However, the two remaining 
species, Orchopeas leucopus (Baker) and 
0. sexdentatus (Baker) are true para- 
sites of the nearctic mammalian genera 
Peromyscus and Neotoma, and it ap- 
pears likely that the genus Orchopeas 
originated on nearctic Cricetinae, spread- 
ing subsequently to the squirrels. It 
thould be noted that northern New 
World tree-squirrels also have the fleas 


Monopsyllus vison (Baker) and Tar- 
sopsylla coloradensis (Baker) which 
show obvious affinities with the palae- 
arctic squirrel fleas, Monopsyllus sciuro- 
rum (Schrank) and Tarsopsylla octo- 
decimdentatus (Kolenati). 

The genus Megabothris is associated 
primarily with the Microtinae, and a 
sequence of the described species, ar- 
ranged to show the progressive evolu- 
tion of the spiniform setae on the male 
clasper processes shuttles us back and 
forth between the Old and New Worlds 
in a manner that suggests a succession of 
contacts and dispersals. 

Anomiopsyllus, Callistopsyllus, Ste- 
nistomera and Megarthroglossus belong 
to a group of primitive nest-fleas, all the 
genera of which appear to be entirely 
Nearctic. Again the prime association 
seems to be with white-footed mice and 
pack rats, with some species of Megar- 
throglossus having spread to tree-squir- 
rels. 

The nearctic genus Meringis is entire- 
ly restricted to pocket mice (Perogna- 
thus) and pocket rats (Dipodomys) . 
The related Phalacropsylla occurs on 
pack rats (Neotoma). 

Trichopsylloides and Dolichopsyllus 
(both monotypic genera) are found 
only on the ‘‘mountain beaver’ (Aplo- 
dontia) and like their host, are without 
close relatives. 

Foxella and Dactylopsylla, blind 
ceratophylline fleas, are restricted to 
pocket gophers (Thomomys and Geo- 
mys). 

Some of the fleas of certain northern 
Microtinae (Microtus, Clethrionomys, 
and presumably Lemmus and Dicros- 
tonyx, although from the lemmings, 
but little material is available as yet) 
show closer affinities with the Asiatic 
fauna than they do with the fleas of 
temperate North America. Malaraeus 
penicilliger disstmilis Jordan and Am- 
phipsylla stbirica pollionis (Rothschild) 
are considered only as nearctic races of 
palaearctic species. Recently, nearctic 
representatives of Megabothris calcarifer 
(Wagner) and Catallagia dacenkoi loff 
have been collected from microtines in 
Alaska and the Mackenzie delta of 
Canada. 

A further note of interest concerns 
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the New World representatives of Ma- 
laraeus penicilliger (Grube) which oc- 
cur on red-backed mice, Clethrionomys, 
and other microtines, across sub-Arctic 
North America from Alaska to Labra- 
dor. Although Clethrionomys ranges 
well to the south and may be found in 
woodland habitats at low altitude as 
well as high, there is a representative of 
this flea which (apparently) is restricted 
to that part of the mouse’s range which 
occurs in alpland and subalpine forest. 
Records are available from Maligne 
Lake in the Rockies and Tenquille Lake, 
and Anahim Lake, in the Coast Range. 
It is not known as yet if the species is 
of continuous distribution from the 
Arctic to the southern mountain ridges 
or whether the northern and southern 
populations are separated. In any case, 
it illustrates the general situation, that 
the fleas of Arctic and sub-Arctic Alaska 
and Yukon show closest affinity with 
the modern flea fauna of northeastern 
Asia, and are followed next by those of 
the mountains and then the great Boreal 
Forest of British Columbia. However, 


many of the fleas of the bottomlands” 


and valleys of the southern part of the 
province, even on holarctic genera of 
hosts, represent strictly nearctic genera, 
and are obvious intrusions from the 
south. A single example may suffice. 
Oropsylla idahoensis (Baker) is the 
dominant flea of Citellus columbianus, 
but only in the northern part of its 
range, and in localities at high altitude 
in the southern part. In the low valleys 
of the Okanagan and the Kootenays, 
where Columbian ground-squirrels also 
occur, the dominant flea is Thrassts peti- 
olatus (Baker), belonging to a purely 
New World genus, which has its great- 
est centres of abundance and variety on 
marmots and ground-squirrels in the 
Western United States. In areas where 
Thrassis petiolatus occurs, Oropsylla 
tdahoensis is rare to absent, and vice 
versa. 


Diamanus presents an interesting ex- 
ample of a flea genus which, in times 
prior to the last ice inundation probably 
was represented in Canada. The genus 
is quite distinct, and associated with 
ground-squirrels of the genus Citellus. 
Two species are known today. One, 


Diamanus montanus (Baker) is record. 
ed from California, Oregon, Nevada, 
Utah, Arizona and Mexico, where it 
occurs most commonly on Citellys 
beecheyit ssp. and C. variegatus ssp, 
The other, Diamanus mandarinus (Jor. 
dan and Rothschild) is known only 
from China, where it occurs on Citellys 
dauricus mongolicus. Ditamanus is not 
known from any of the ground-squir- 
rels now occurring in Canada, and we 
must presume that while Western Can- 
ada has become populated by Citellys 
since the ice retreated, certain factors 
now preclude the re-establishment of 
Diamanus. The nature of these cannot 
be stated with certainty at this time, but 
ecological factors of a climatic nature, 
the time element and perhaps some as- 
pect of species competition all may have 
had contributory effect. The element 
of competition in fleas is one concerning 
which virtually no information is avail- 
able. Little or nothing is known of the 
interrelationships between the flea spe- 
cies themselves, and the manner or 
means whereby certain species might be 
crowded out either as larvae or adults. 

The genus Geusibia provides another 
example. G. torosa Jordan, the geno- 
type, was described from China where it 
was collected on pikas, Ochotona cansa. 
Another species, Geustbia ashcrafti Au- 
gustson has now been described from 
California and Colorado from Ocho- 
tona schisticeps. Although pikas ar 
common in the British Columbian 
mountains, the genus Geusibia has not 
come to light, and it may be that it no 
longer occurs there. The Rocky Moun- 
tain pika, O. princeps does carry charac- 
teristic fleas of two genera, Amphalius 
and Ctenophyllus, both of which are 
found in Eastern Asia today. 

Of interest too, among the fleas which 
apparently do not occur in British Co- 
lumbia are representatives of Ctenoph- 
thalmus, Stenoponia, Saphiopsylla, 
Odontopsyllus and Doratopsylla, genera 
associated with various mice, rabbits 
and insectivores. These five genera occur 
also in the Palaearctic region, and are 
undoubted evidence of former faunal 
contacts. In Canada, they are restricted 


to the southern part of the Eastern 
Provinces with the exception of two 
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which range westward into Alberta. If 
one subscribes to theories of recent At- 
antic continental connections, the pres- 
ent distribution of these genera, perhaps, 
gnstitutes no particular problem. If, 
however, as seems probable, the ancient 
ywenue whereby the ancestors of these 
fleas were exchanged (either way) was 
the Alaska-Siberian land bridge, then 
we must deduce that the fleas, with their 
hosts, were exterminated across most of 
“Canada,’’ with a residual fauna re- 
maining in the southeast, and the Mid- 
dle and Eastern ‘United States’ and 
that (as with Diamanus and Geusibia) 
they have been unable to re-establish 
themselves over their entire former 
range. Certainly these genera appear 
now to be completely lacking from the 
whole of British Columbia and most of 
the rest of Canada. 

According to Jellison and Kohls 
(1939:2022) and Jellison (1945-96) 
Alaskan specimens of the Parry ground- 
guirrel, Citellus parryi, were infested 
with Oropsylla idahoensis (Baker), 
which, in typical form is common on 
our Citellus columbianus. However, 
the Alaskan fleas they ascribe to this 
species were stated to be somewhat 
larger, darker and with slight differences 
of vestiture, characters indeed which 
might well be considered of subspecific 
value.* If Citellus parryi and C. colum- 
banus have a common ancestry, or a 
history of former contiguity such simi- 
larity in their fleas might readily be ex- 
plained. There is no contact between 
these rodents today, but in the past, it 
gems there must have been. Another 


*Study of this situation might indicate the advis- 
ability of reinstating bertholfi Fox 1927 (synonymized 
y Jordan 1933:74), described from Citellus plesius 
nbulicola, Nagai Island, Alaska, as a subspecies of 
idahoensis. 
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example showing that the progenitors 
of the mammals now separated into the 
northern and southern alplands of 
Munro and Cowan (1947) had a point 
of contact prior to the last glaciations is 
Amphalius necopinus (Jordan), a flea 
recorded by Hubbard (1947:172) 
from the northern collared pika, Ocho- 
tona collaris and well known from the 
Rocky Mountain pika, O. princeps. 
Munro and Cowan (1947:32) explain 
their definition of northern and south- 
ern alpland biotic areas on the basis of 
repopulations of the two areas from 
northern and southern residual faunae, 
subsequent to the melting of the Pleisto- 
cene icecap. The mammals, and others, 
in the time that has elapsed since, have 
evolved good specific distinctions, but 
the relative recentness of their contact is 
suggesed by the possession of common 
species of fleas. 

Other interesting examples of flea 
distribution and relationship might be 
cited, but time does not permit. In 
closing, I should like to stress the desir- 
ability of saving fleas in the course of 
mammalogical studies. Careful collec- 
tions from territories recognized as the 
sites of Pleistocene refugia may readily 
bring to light fleas of great importance 
as phylogenetic missing links. Although 
many of the known fleas are of wide 
distribution, there are others that are ex- 
tremely local, and a search over the vast 
northern part of this continent (practi- 
cally virgin territory insofar as fleas are 
concerned) and especially from isolated 
species of mammals such as the Vancou- 
ver Island marmot, Marmota vancouver- 
ensis and the Sitka white-faced mouse, 
Peromyscus sitkensis, which may them- 
selves be pre-Pleistocene relicts, should 
bring to light valuable material. 
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TABLE 1 


A List of Holarctic Genera of Fleas 
(Genera known from B.C. marked with an asterisk*) 


FAMILY GENUS PREFERRED HOST 
PULICIDAE *Pulex Man? Artiodactyla? 
*Hoplopsyllus Hares (Lepus) 
VERMIPSYLLIDAE * Arctopsylla Bears (Ursus) 
*Choetopsylla Carnivora (Euarctos, Lynx, Felis, Canis, Gulo, 
Procyon) 
HYSTRICHOPSYLLIDAE | *Hystrichopsylla Insectivora, Mice 
Saphiopsylla Insectivora, Mice 
Stenoponia Insectivora, Mice 
*Catallagia ice 
*Neopsylla Ground-Squirrels (Citellus) 
*Rectofrontia Small Rodentia 
Ctenophthalmus | Insectivora, Mice 
Doratopsylla Shrews (Sorex, Blarina) 
* Corrodopsylla Shrews (Sorex) 
CERATOPHYLLIDAE Amphipsylla Microtinae (Microtus, Clethrionomys) 
Odontopsyllus Rabbits (Sylvilagus, Oryctolagus) 
Geusibia Pikas (Ochotona) 
*Ctenophyllus Pikas (Ochotona) 
* Amphalius Pikas (Ochotona) 
*Ceratophyllus Many birds 
*Dasypsyllus Many birds 
Mioctenopsylla Arctic gulls 
* Monopsyllus Rodentia (Sciurus, Tamuasciturus, Eutamias, 
Peromyscus ) 
* Megabothris Microtinae (Microtus, Clethrionomys, Lemmus 
Dicrostonyx) 
* Malaraeus Cricetidae (Microtus, Clethrionomys, Peromys- 
cus, Apodemus, Lemmus) 
*Tarsopsylla Sciuridae* (Sciurus, Tamiasciurus, Glaucomys) 
Diamanus Ground-Squirrels (Citellus) 
*Oropsylla Sciuridae (Marmota, Citellus) 
*Peromyscopsylla | Cricetidae (Microtus, Clethrionomys, Peromys- 
cus, Neotoma, Apodemus) 
ISCHNOPSYLLIDAE * Myodopsylla Bats (Chiroptera) 
TABLE 2 


A List of Purely Nearctic Genera of Fleas Occurring in B.C. 


FAMILY GENUS PREFERRED HOST 

HYSTRICHOPSYLLIDAE | Atyphloceras Cricetidae (Peromyscus, Microtus) 
Delotelis Cricetidae (Peromyscus, Microtus) 
Epitedia Small rodents and insectivores 
Phalacropsylla Woodrats (Neotoma) 
Meringis Pocket mice (Perognathus) 
Micropsylla White-footed mice (Peromyscus) 
Trichopsylloides | Mountain beaver (Aplodontia) 
Callistopsyllus White-footed mice (Peromyscus) 
Megarthroglossus | Neotoma and Tamiasciurus 
Corypsylla Moles (Scapanus and Neurotrichus) 
Corypsylloides Shrews (Sorex) 
Nearctopsylla Shrews (Sorex) 

CERATOPHYLLIDAE Dolichopsyllus Mountain beaver (Aplodontia) 
Thrassis Sciuridae (Citellus and Marmota) 
Opisocrostis Ground-squirrels (Citellus) 
Foxella Pocket gophers (Thomomys) 
Dactylopsylla Pocket gophers (Thomomys) 
Opisodasys Mice (Peromyscus); squirrels (Glaucomys) 
Orchopeas Sciuridae and Cricetidae (Tamiasciurus, Ne- 

toma and Peromyscus) 
ISCHNOPSYLLIDAE Eptescopsylla Bats (Lasionycteris) 


Myodopsylloides 


Bats (Eptesicus) 
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NOTES ON THE LIFE-HISTORY OF THE GARRY OAK LOOPER, LAMBDINA 
FISCELLARIA SOMNIARIA Hist. 
(Lepidoptera Geometridae) 


G. A. HARDY 


Provincial Museum, Victoria, B.C. 


The following notes on the life his- 
tory of this notorious species which has 
caused such devastation to the Garry 
oak, Quercus garryana Dougl. in Vic- 
toria and vicinity during the past two 
years, were made from reared specimens. 


Ovum. Laid September 18, 1947, in 
a jar in which pieces of lichen and moss- 
covered bark were placed together with 
bud-bearing twigs. Two pairs of moths 
each taken in coitu were put into sepa- 
tate jars. One female laid 115 eggs, 
scattered indiscriminately on the lichen, 
moss, twigs and sides of jar, singly or 
insmall groups and clusters without any 
evident order or sequence. The other 
female deposited 78 eggs in like manner. 
The ova were kept throughout the win- 
ter in an equably cool room temperature. 

The egg is elongate, oval, slightly 
flattened at the end by which it was 
fixed to the substratum by an adhesive 
fluid. It is quite smooth and shiny. 
Colour a pastel shade of blue or green 
matching that of the lichens or moss on 
which the eggs are commonly laid. To- 
wards hatching time the egg assumes a 
dark leaden hue. Size 1 mm. by 0.75 
mm.: 


Ist Instar. Ova hatched May 2, 
1948. Length of larva, 3 mm. Head, 
black or fuscous; body, alternately 
ringed with fuscous and light bluish 
bands; egg-shell not eaten. When dis- 
turbed the larva spins a light silken 
thread to which it clings. Stadium, 6 
days. 


2nd Instar. May 8. Length 6 mm. 
Similar in every way but size to the 
preceding instar, but with the bands 
showing a tendency to break up into a 
different pattern. Stadium, 10 days. 


3rd Instar. May 18. Length 10 mm. 
General colour a pale blue-grey. The 
fuscous bands now resolve into a more 
restricted and definite pattern; head, 
fuscous. Most of the segments are blue- 
grey with four small blackish spots ar- 
ranged on the dorsal surface in the form 
of a square; underside of each abdominal 
segment 2 to 6 bearing large dark central 
spot. Three dark parallel interrupted 
lateral lines give the appearance of 10 
black hyphens or dashes on each side of 
body. Stadium, 13 days. 


4th Instar. May 31. Length 25 mm. 
General colour and nattern as in third 
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instar, but with markings more decided. 
There is a certain amount of variation in 
the size and intensity of the black mark- 
ings on the dorsal surface and especially 
the lateral hyphens which are sometimes 
fused to form solid black lines but 
slightly interrupted between segments. 
Head pale sea-green, with small black 
dots arranged in four vertical rows, two 
on each side. The larva ceased feeding 
on June 19, three days before the pupal 
stage was assumed and spins a very thin 
webbing either between two _ leaves, 
among the moss on the trunk, or on the 
ground at the base of the tree. Length 
of larva just before pupation, 40 mm. 
Stadium, 22 days. 


Pupa. Pupation June 22. Length of 
pupa 28 mm., width 4 mm.; wing cases 
fuscous; abdominal segments beige with 
small black dots; anal segment black; 
cremaster consisting of two stout ter- 
minal hooked setae and two to six 
smaller ones at the base. The pupa is 
held in place chiefly by the entanglement 
of the cremaster among the fibres of the 
web spun by the larva. Pupal period, 
24 days. 
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Imago. First emergence on July 16, 
There was considerable variation in 
length of instars among individuals. 
Under natural conditions the larvae 
averaged 25 mm. on July 22 or about 
the same stage of development which 
had been reached on May 31 by those 
under control. The larvae remain very 
quiet except when feeding; they rest 
along the midrib on the underside of the 
leaves or on moss and bark often with 
the head shielded from daylight. 


Summary. Ova laid under confined 
conditions on September 18, 1947, were 
kept in an equably cool room tempera- 
ture throughout the winter. The larvae 
emerged May 1, 1948, and were fed on 
Garry Oak, Quercus garryana, complet- 
ing their life cycle in 75 days from time 
of emergence from the egg. The first 
instar was completed in 8 days; second 
instar, 10 days; third instar, 13 days; 
fourth instar, 22 days and pupa, 24 
days. Each instar was progressively 
longer than the preceding one. The last 
instar, however, included three or four 


- days devoted to spinning and lying 


quiescent prior to pupation. 


BIOLOGY OF ANISOLABIS MARITIMA (GENE) THE SEASIDE EARWIG, ON 
VANCOUVER ISLAND (Dermaptera, Labiduridae) 


RICHARD GUPPY 
Wellington, B.C. 


Introduction — Anisolabis maritima 
(Gene), a large and fearsome appearing 
apterous earwig, inhabiting a restricted 
zone at the line of highest tides, is not 
likely to escape notice for very -long 
where it occurs in settled districts. E. 
R. Buckell has given a resumé of its 
known range, and an account of its 
discovery on Vancouver Island by 
Professor G. V. Spencer in 1926', and 
it will not be necessary to go over this 
information here. The species in 20 
years or more does not seem to have be- 
come very generally distributed on the 
British Columbia coast. It is now very 
abundant on the shore of Vancouver 
Island-from Departure Bay where it was 
reported first to at least as far as the cove 


beyond Neck Point, a distance of only 
six or seven miles along the tortuous 
shore line. 

After fairly careful search at several 
points along the coast, I found speci- 
mens in only one other locality, a few 
small islets known as Dayman Id. lying 
close to Kuper Id. I made unsuccessful 
searches at Separation Point, near Cow- 
ichan Bay; Dodd Narrows, south of 
Nanaimo; and French Creek, neat 
Qualicum Beach. It is interesting to 
note that Professor Spencer found them 
on a small island, possibly Snake Id. 
three miles from Departure Bay. It ap- 
pears that these earwigs are more apt t0 
travel by water than along the shore. 
There is a record in the Report of the 
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Provincial Museum for 1947 of two 
examples of ‘‘seaside earwigs’ found 
near Vancouver. I am indebted to G. 
H. Hardy for the information that 
these specimens were taken at Tsawavas- 
sen Beach by Mr. F. Goertz. Unfor- 
tunately they were not preserved, but 
the record must be accepted as fairly 
definite proof that Anisolabis is now 
also established on the British Columbia 
mainland. 


Resume of Life History—A study of 
the life history of Anisolabis leaves little 
doubt that it is a species adapted for life 
in tropical regions. Due to its ability to 
endure long periods of suspended devel- 
opment it survives in temperate climates, 
where the winters are not too long or 
severe. In this respect it differs strongly 
from, Forficula, which grows rapidly at 
rather low temperatures and so appears 
much better suited for northern condi- 
tions. 

On Vancouver Island seaside earwigs 
mature in two years. Ova are deposited 
during spring or summer as soon as tem- 
perature is suitable. This is seldom 
earlier than July, although unusually 
warm weather in the spring may result 
in Oviposition taking place before the 
end of May. Under normal summer 
temperature on Vancouver Island ova 
will hatch after 30 to 45 days. C. B. 
Bennett? reported that on the New York 
coast ova hatched in 17 days, but he did 
not mention what temperature was 
required to produce this result. The 
nymphs attain only the first or second 
instar by the time winter conditions 
force them into hibernation. The re- 
maining three or four stadia are usually 
completed during the second summer, 
but many pass a second winter as fifth 
instar nymphs. 

One of my captive seaside earwigs, 
kept under constant high temperatures, 
Oviposited 43 days after reaching ma- 
turity. This evidence shows that indi- 
viduals which winter during their fifth 
stadium would reproduce next summer, 
the dormant period being unnecessary. 
It also indicates that Anisolabis under 
tropical conditions may maintain a con- 
tinuous and quite rapid cycle of growth 
and reproduction. 


Brooding by Females—As is usual 
with Dermaptera, female Antsolabis 
watch over and care for their eggs and 
young nymphs. An elaborate cell is 
prepared by the insect when she is 
nearly ready to oviposit, several nights 
being devoted to the task. This cham- 
ber appears to the observer much larger 
than necessary, plenty of room is al- 
lowed for the insect to move around and 
to spread out her eggs. A favorite loca- 
tion for cells is under the bark of rotten 
logs, though they are often in sand 
under driftwood. The earwigs show a 
strongly developed instinct in selecting 
suitable sites which will remain con- 
stantly moist, and yet be above the 
reach of ordinary summer tides. The 
brooding females are very aggressive in 
protecting their ova, much more so than 
Forficula. They will not permit others 
of their own kind to enter the cell. The 
forceps are used as weapons, the insect 
striking over her back with such force 
as to throw herself completely on end. 
They have, however, a sense of propor- 
tion. The hand of an observer ap- 
proaching the cell causes immediate re- 
treat. 

Two female seaside earwigs have 
hatched their ova under my observation. 
The first batch, deposited on July 13, 
hatched without artificial aid in 30 days. 
At this time I did not keep a record of 
temperatures but fairly constant warm 
weather prevailed. Another lot depos- 
ited August 18 were kept without arti- 
ficial heat until September 18. Average 
temperature during this period, arrived 
at by taking readings twice daily, was 
63°F. By this time well-developed 
embryos could be seen in the eggs. As 
progress seemed to be very slow the 
temperature was increased to 75°F. or 
higher, which resulted in the first 
nymph appearing on October 4, an in- 
cubation period of 47 days. Several 
more days were required to complete the 
hatching, and a total of 62 days elapsed 
before the parent insect was seen to 
leave the cell to search for food. The 
nymphs did not appear on the surface of 
the soil until they were four or five 
weeks old. They remained in seclusion 
in a system of burrows constructed by 
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their mother, and into which she 
dragged all the food provided for her 
use. 


During 1947, when unusually warm 
weather occurred both in April and May, 
I found on June 30 females with ova 
nearly ready to hatch. None of the ear- 
wigs which I kept in captivity that year 
oviposited before mid-August. At that 
time a period of cool weather set in but 
artificial heat was not provided and 
after periods ranging from 45 to 60 days 
all the parent earwigs ate their own eggs, 
even though well-developed embryos 
could be seen in some cases. This must 
be a common occurrence under natural 
conditions on Vancouver Island. 

I have found no evidence to indicate 
that female Anisolabis oviposit a second 
time, as is the case with Forficula. The 
former are long-lived insects, especially 
the females. I'wo which had oviposited 
in captivity were kept through the win- 
ter and up to July of the following year, 
when they died at an age of approxi- 
mately three years. 


Growth of Nymphs — As indicated. 


above, Anisolabis pass through five 
nymphal instars, instead of only four 
as with Forficula. The length of each 
stadium varies greatly according to the 
temperature. My observations indicate 
that the rate of growth increases very 
rapidly as the temperature is raised. 
Below 60°F. little or no progress seems 
to be made. Unfortunately I was not 
able to keep heat steady enough to make 
any exact calculations. A nymph kept 
at temperatures ranging from 55°F. to 
70°F. completed its second stadium in 
90 days, its third in 37 days at slightly 
higher temperature and the fourth in 19 
days with temperatures from 85°F. to 
105°F. 

My observations of the life cycle of 
seaside earwigs under natural conditions 
showed clearly that if a five-month 
hibernation period is disregarded. the 
average stadium is of two calendar 
months’ duration. Thus an individual 
hatched, as is usual, early in August will 
reach the adult stage during October of 
the following year, after the lapse of 
fifteen months. Of this period five 


months, November to March inclusive, 
are too cool for any growth to take 
place. Except for size the external ap. 
pearance of Anisolabis nymphs alters 
very little during their entire develop. 
ment. Tegmina and wings are absent 
even in the adult. The forceps are well 
formed in the first instar, differing in 
this respect from those of Forficula, 
which are straight and threadlike at 
birth. 

Although the antennae of Forficula 
show an increase in the number of seg- 
ments with each moult, those of a few 
exuviae of Anisolabis nymphs of un- 
known instars which I examined num- 
bered 17 in nearly every case. Two 
specimens known to be of the first and 
last nymphal instars had 15 and 17 
antennal segments respectively. Buckell 
stated that the antennae of adult Aniso- 
labis carry from 20 to 24 segments, so 
some variation must be expected in the 
nymphs also. The adults can be easily 
distinguished from immature forms 
with the unaided eye. Adult females 
have only six abdominal sterna visible, 
instead of eight as with nymphs and 
adult males. The forceps of adult males 
are distinctive. 


Behaviour of Adults—The depend- 
ence of seaside earwigs on damp condi- 
tions and their strict confinement toa 
narrow belt at high tide level, has been 
somewhat exaggerated by writers. | 
have found many of the insects under 
bark of logs and amongst trash even 
well above the line of winter tides. Here 
they were associated with many Euro- 
pean earwigs. If able to find water 
when abroad at night Anisolabis are evi- 
dently able to stand dry conditions as 
well as Forficula, but they do not 9 
persistently avoid damp situations as the 
latter species. The zone which Aniso- 
labis normally inhabits is also the home 
of spiders, oniscoids, several species of 
beetles and other common terrestial 
arthropods. During mild weather, even 
in winter, seaside earwigs may be found 
below the tide level, but near freezing 
temperature will drive them into com 
plete dormancy. At such times they it- 
variably seek cover well above the line 
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of highest tides. 1 have found many 
individuals in all stages of growth, 
hibernating under logs and boards in 
company with European earwigs and 
various beetle larvae. 

The chief occupation of adult Aniso- 
labis seems to be the digging of burrows. 
Two inches of damp sand in a quart jar 
will be converted into such a maze of 
tunnels that it is difficult to understand 
what prevents the whole affair from col- 
lapsing. Digging is accomplished with 
the mandibles alone, grains of sand and 
small stones being dislodged and carried 
to the surface. Food is often taken into 
these tunnels, by non-brooding adults, 
as well as those with young. It thus 
appears that the feeding of young 
nymphs by their mother may be by 
chance rather than design. Nevertheless 
their is no doubt that the habit is of 
great use in providing a supply of food 
for the nymphs during the first part of 
their lives. 


Food—Anisolabis maritima must be 
considered a carnivorous species. Any 
vegetable food they take is so little as to 
be negligible. In captivity they ate any 
sort of dead animal matter. -I fed them 
chiefly on crushed tiny crabs and dead 
flies. I have never noticed them killing 
any active insects, though they ate ova 
and sluggish larvae. Asa result of many 
tests, I have concluded that they never 
eat herbage or seaweed of any kind. 
They are fond of wheat softened by 
soaking, and hollow out the grains until 
aneat shell remains. On rare occasions 
I have seen them eat potato. Their 
natural food is doubtless gleaned from 
the shore where small crustaceans and 
drowned insects are thrown up by the 
waves. ‘The eggs and larvae of Diptera 
which breed in decaying seaweed may 
provide them with a great part of their 
sustenance. 


Methods of Rearing and Observa- 
tion — Seaside earwigs will thrive in 
glass jars with nearly tight covers. They 
are unable to climb out of ordinary jars, 
but if these are left uncovered when 
tearing at high temperatures, constant 
attention must be paid to replenishing 
moisture. I provide the nymphs with 


very little cover, a quarter inch of sand 
is sufficient, but care must be taken to 
keep this moist as the insects will soon 
die if it becomes quite dry. Excessive 
litter makes it impossible to keep a close 
check on ecdyses. 

For the purpose of recording moults, 
three methods may be considered. First, 
since earwigs are absolutely white im- 
mediately after ecdysis, and do not re- 
cover full pigmentation for some hours, 
checking twice daily is nearly certain to 
result in nymphs being noticed while 
still pale. Second, as earwigs do not as 
a rule eat the exuviae, these can be found 
without difficulty if litter is kept to a 
minimum. Third, the most positive 
method is to clip off part of one of the 
forceps. If this is done soon after a 
moult, the part will be found partly or 
wholly restored after the next trans- 
formation. It is necessary to quieten 
the insects in order to perform this 
operation, or when counting abdominal 
segments. This is most easily done by 
exposing them to low temperature. A 
temperature of 35°F. will in a few hours 
render them quite immobile. Failing 
this, they can be placed in a cyanide 
killing vial, and taken out immediately 
they become quiet. 

When observing brooding females, 
an inch or more of packed sand or soil 
must be provided. If unable to construct 
a proper cell the earwigs will eat their 
eggs. With luck, the cell may be built 
against the side of the jar, which was the 
case with the insect whose family life is 
described in this paper. These insects 
seem to know by instinct when night 
has fallen, and pay little or no attention 
to artificial light. For this reason their 
habits are easily observed. With a hun- 
dred watt light bulb not over ten feet 
from the jars, I have frequently watched 
them feeding, and constructing cells or 
burrows. Even by daylight they are 
quickly able to detect the presence of 
food in their cages. A few moments 


after a dead fly is dropped in, the sensi- 


tive antennae will be seen at the burrow 
entrance, waving slowly as their owner 
decides whether the coast is clear. If all 
remains quiet the earwig comes into the 
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open and seizes the fly with its mandi- 
bles. I have never seen the forceps used 
for this purpose. The food may be 
carried at once into the burrow, or 


tucked under any convenient stone or 
chip. 


1 Buckell E. R. 1930 Ent. Soc. B. C., 27: 22-23, also, 


Spencer G. J. 1926 Can. Ent. 58 (8): 183-184. 
2 Bennett C. B. 1904 Psyche, II (3): 47-58. 


NOTES ON VANCOUVER ISLAND AND WEST COAST COLEOPTERA 
G. A. HARDY 


Provincial Museum, Victoria, B.C. 


The following notes concern certain 
coleoptera belonging to the families 
Carabidae, Lucanidae and Cerambycidae 
and include references to new locality 
records and to matters of biological or 
ecological significance. 


CARABIDAE 
Zacotus matthewsti LeC. As this 
handsome species is comparatively rare 
in collections, its occurrence is worth 
passing mention, particularly as in the 
present instance, when it was found in 


the crop of a screech owl taken on Goose - 


Island, B. C., by G. J. Guiguet during 
the summer of 1948. Three specimens 
were extracted from the crop, all suffi- 
ciently well preserved to make identifi- 
cation certain. The crepuscular habit of 
this species is no doubt one reason why 
it is not more common in collections. 
Evidently the owl, whose appearance 
abroad coincides with that of the beetle, 
had no difficulty in finding it in num- 
bers. 

Z. matthewsu was originally described 
by LeConte in 1868 from specimens 
collected on Vancouver Island by Mr. 
Matthews, for whom the species was 
named. So far as I am aware the above 
is the first record for Goose Island and 
provides a considerable northern exten- 
sion of the known range for the species. 
Goose Island lies off the mainland just 
south of parallel 52° and some 80 miles 
to the north of Cape Sutton, Vancouver 
Island. 


LUCANIDAE 
Ceruchus striatus LeC. Two speci- 


mens of this characteristic species were 
taken from the crop of the same screech 
owl. While common, the mode of cap- 
ture is somewhat unique. This is alsoa 
first record for Goose Island. 


CERAMBYCIDAE 

Plectrura spinicauda Mann. A wing 
case and head of this unusual Ceramby- 
cid were found in the crop of another 
screech owl collected at the same time 
and place. This species is reported along 
the coast from Alaska to California, 
though - not known formerly from 
Goose Island. 


Eumichthus oedipus LeC. A single 
specimen of this scarce beetle collected at 
Buttle Lake, Vancouver Island, on July 
22, 1948, by E. G. Harvey of the Vic- 
toria Forest Insect Laboratory estab- 
lishes a new locality record. 


Dicentrus bluthneri LeC. One indi- 
vidual of this apparently very local 
British Columbia species was obtained 
on Valdez Island by E. G. Harvey, May 
14, 1948. This constitutes a new 
locality record and to my knowledge, 
only the third for British Columbia. 
All three places are quite close together, 
Duncan, Valdez Island, and Pender 
Island. In connection with the last- 
named place, I have a note made froma 
conversation with G. R. Hopping, to 
the effect that he took it in numbers at 
Pender Harbour in May, 1926, where 
it was running about and pairing on 
poles of recently cut hemlock Tsuga 
heterophylla. 
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SHIP INSPECTION IN THE PORT OF VANCOUVER 
CYRIL R. CUNNINGHAM 


Division of Plant Protection, Science Service, 


Each day ships of many nations ar- 
rive at Vancouver and New Westmin- 
ster to load grain and cereal products for 
export to the United Kingdom, India, 
South America, the Orient, and many 
other parts of the world. Each day 
thousands of citizens view these ships 
steaming majestically up the harbour to 
their allotted berths without giving a 
thought to the fact that the application 
of entomological knowledge is an in- 
creasing necessity before loading of these 
products can be commenced. 


A few years ago the British Ministry 
of Food were very much concerned over 
the fact that a number of cargoes of 
grain were arriving in Britain badly in- 
fested with granary weevil, Tribolium, 
Cadelle, and other grain insects. Some 
cargoes were so badly damaged that the 
grain could not be used for human con- 
sumption. The shortage of grain in 
Europe at that time, combined with the 
terrific losses, prompted the Ministry to 
request that the Canadian Government 
inspect all ships’ holds prior to loading, 
to make sure that cargo areas were insect 
free and in fit condition to carry wheat. 
The government consented to carry out 
this suggestion and a marked difference 
in the condition of grain cargoes on ar- 
rival at destination was immediately 
evident. Consequently, it was decided 
to extend this service to all ships loading 
cereal products for any part of the 
world. Inspectors of the Division of 
Plant Protection, Science Service, Do- 
minion Department of Agriculture, 
board each vessel as soon as docking 
Operations are complete. Vital informa- 
tion regarding previous cargoes, loading 
areas, construction details, prior fumiga- 
tions, and many other facts are obtained 
from the captain or chief officer before 
actual inspection of the ship. Armed 
with this knowledge, each hold is en- 
tered and a thorough examination is 
farried out. Most of the trouble has 


, Contribution No. 75, Division of Plant Protection, 
Seience Service, Dominion Department of Agriculture, 
Ottawa, Ontario. 


Department of Agriculture, Vancouver, B.C. 


been found to be due to improper clean- 
ing of holds. It is quite common for a 
ship to load wheat in, say, Australia, 
and to carry this cargo to Britain, then 
to proceed to Canada and carry a similar 
cargo back to the United Kingdom. 
This process may be continued for pos- 
sibly two years, each time a residue of 
wheat being left in the holds eventually 
to become infested. Unless meticulous 
cleaning is carried out after each cargo, 
especially between the ribs of the ship, 
box beams, bilges, etc., trouble is sure to 
develop. 

An actual inspection is carried out 
thus: Hold No. 1 is normally entered 
first and a careful examination made of 
bilge bays, areas between ribs of ship, 
fore and aft bulkheads and ceiling square 
in the centre of the lower hold. The 
tween-deck area is then entered and box 
beams, hatch coamings and rib areas are 
scrutinized. The same procedure is car- 
ried out in holds 2 and 3. Holds 4 and 
5 vary considerably by virtue of the fact 
that the tunnel which houses the propel- 
ler shaft penetrates both these holds, 
necessitating a very careful inspection of 
both sides and top of same. The average 
time required to complete an examina- 
tion of a ship varies from one to four 
hours, depending largely on the cleanli- 
ness of the ship and the prevalence of 
insects or grain residue in particular. In 
winter the operation is considerably 
lengthened due to the dormant condition 
of any insect life that may be discovered. 
Should very light evidence of insects be 
found, a good physical cleaning is or- 
dered. Sometimes rather heavy evidence 
is found in one or two remote corners. 
This type of infestation is taken care of 
by spot spraying with a combination of 
DDT and 5 per cent pyrethrum mix- 
ture. Of course, in cases where heavy or 
general infestations occur, a “Detention 
Notice’ is given to the ship's captain or 
chief officer and fumigation ordered. 
However, should the holds be found in- 
sect free a ‘‘Release Certificate’’ is issued. 
The release certificate must be presented 
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to the elevator operator before grain may 
be loaded. This procedure eliminates the 
danger of any ship being loaded without 
inspection. 

Until recently hydrocyanic acid gas 
was used exclusively as a ship fumigant, 
and about a year ago methyl bromide 
was tested at Montreal, giving results 
which proved it to be superior to HCN, 
and thus the adoption of its use in Van- 
couver seemed a certainty. During Sep- 
tember, 1948, the writer visited Mont- 
real to view the work being conducted 
with methyl bromide in that port. In- 
struction was given by H. A. U. Monro, 
in charge of the Fumigation and Re- 
search Laboratory operated by the Divi- 
sion of Plant Protection in that city. 
Fortunately, eight ships were fumigated 
during the visit, so that ample oppor- 
tunity was given to become familiar 
with the procedure. Test insects (gran- 
ary weevil) were used on each ship and 
some interesting data were obtained. 


Upon return to Vancouver, fumiga- 


tion companies were instructed in the. 


use of methyl bromide as a space fumi- 
gant. They were, however, rather re- 
luctant to change to a gas 3.1 times 
heavier than air, in view of the aeration 
problem. Further to this, it meant a 
considerable outlay of money for expen- 
sive equipment such as blowers and fans. 


Above 60°F. 1 
51°F. to 60°F. l 
32°F. to 50°F. * 
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But this reluctance was soon dispelled 
and the first ship was fumigated with 
methyl bromide on November 20, 1948. 

Granary weevil cultures were started 
in Vancouver to provide test insects for 
most fumigations carried out. Four sets 
of these test insects, comprising new and 
old eggs, Ist, 2nd, 3rd and 4th instar 
larvae and adults were placed in each 
hold. In order to get an indication of 
the effectiveness of the gas at any given 
level, adults were inserted in small cap- 
sules which were tied at five-foot inter- 
vals to a wire forty feet in length. After 
fumigation, test insects were removed 
and mortality counts of adults com- 
pleted, the immature stages and eggs, 
with controls, being forwarded to 
Montreal for incubation. The Cadelle, 
due to its resistance to HCN and methyl 
bromide, is an excellent test insect, but 
due to the difficulty in rearing is limited 
in its use. The above procedure, to- 
gether with the collection of infested 
wheat from ships’ holds prior to and 
after fumigation, gives a complete cross 
section of the entire operation and pro- 
vides material on which to base future 
recommendations. 

Before gas is released into the ships 
holds, temperatures are recorded, and 
from | to 2 lb. of gas used according to 
the following table: 


Fan circulation 


A few statistics round out the general picture of vessel inspection at 


Vancouver: 


Number of ships inspected for the 1948-49 fiscal year, to date 
Number of ships fumigated with HCN... 
Number of ships fumigated with methyl bromide _ Aes 
Total number of ships fumigated with both gases 
Number of ships spot sprayed... 
Number of ships requiring treatment, either. spraying o or r fumigation 
Number of ships free of infestation__-._-.__»_>>_>E 


Regarding insect interception, the 
granary weevil still appears to retain its 
position as the worst offender, with 
Tribolium running a close second. It 


is hoped that by constant instruction, 
ships’ officers will eventually realize that 


10 hr. Desirable 
Essential 
12“ 
12 
310 
37 
18 
55 
76 


“good housekeeping” in relation to 
ships’ holds will pay big dividends im 
cutting to a minimum the chances of in- 
festation, thereby saving thousands of 
dollars and endless trouble to everyone 
concerned. 
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This list of 115 species and subspecies 
of the family Megachilidae has been 
compiled from collections in the Field 
Crop Insect Laboratory, Kamloops, the 
University of British Columbia, Van- 
couver, and the National Collection at 
Ottawa. 

A map is included showing the loca- 
tions of collection points. It should be 
realized that the scarcity of records from 
the northern half of the province does 
not necessarily denote the absence of 
these bees in that area, but is due to the 
fact that it is practically uninhabited and 
without transportation facilities. There 
are doubtless interesting distribution 
records to be obtained in the north, 
when transportation becomes available. 

(C.N.C.) placed before the locality 
records denotes that all the specimens for 


Family MEGACHILIDAE 
Subfamily MEGACHILINAE 


To the Megachilidae belong the 
mason-bees, as well as the leaf-cutter 
bees with the bees parasitic upon them. 

Their nests are built in solid, or in 
totten wood, in hollow plant stems, at- 
tached to stones or twigs, or in the soil. 


Tribe ANTHIDIINI 
Genus DIANTHIDIUM Cockerell 
The species of this genus use resin in 
cementing the linings of their nests and 
are known as ‘“‘resiniers.”’ 
Dienthidium pudicum (Cresson) 
LYTTON, July 19, 1931, 1¢ (G.J.S.). 
Genus ANTHIDIELLUM Cockerell 
Anthidiellum robertsoni (Cockerell) 
VERNON, March 19, 1945, 1° (H.B.L.). 
Reared from a pupal cell. Leech (1948). 
Anthidium divisum Cockerell 


CHILCOTIN, June 26, 1930, (E.R.B.):; 
July 29, 1930, 1¢ (GJ.S.). ALEXIS 
CREEK, June 30, 1943, 10° (E.R.B.). 


KASLO, June 3, 12, 21, 1°, 1906 (L.W.C.). 


osoYoos, July 5, 1920, lo (E.R.B.). PEN- 
TICTON, June 29, 1919, 12 (E.R.B.). 
CRANBROOK, May 12, 1939, 1o (E.R.B.). 


Anthidium tenuiflorae Cockerell 
CHILCOTIN, July 20, 1930, 1¢; June 1 
1931, 12 (G.J.S.). LYTTON, July 19, 193 
1? (G.J.S.). WALHACHIN, June 29, 191 
1%. MT. MCLAINE, July 12, 1926, 1 
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RECORDS OF BEES FROM BRITISH COLUMBIA: Megachilidae* 


E. R. BUCKELL 
Dominion Laboratory, Kamloops, B. C. 


that particular locality are to be found 
in the Canadian National Collection at 
Ottawa. The collector is designated by 
initials only in the:text, but a list of col- 
lectors’ names is included at the end of 
the paper. 

The author wishes to thank Dr. T. 
B. Mitchell, University of North Caro- 
lina, and Dr. C. D. Michener, American 
Museum of Natural History, for the 
determination of material; Dr. O. Peck, 
Systematic Entomology, Ottawa, for 
supplying the records of British Colum- 
bia material in the genus MEGACHILE 
and COELIOXYS, in the National Col- 
lection, and Professor G. J. Spencer for 
the loan of the University collections. 

1* Contribution No. 


2565, Division of Entomology, 


Science Service, Department of Agriculture, Ottawa, 
Canada. 
MINNIE LAKE, Aug. 4, 1942, 1o%. ALEXIS 


CREEK, June 30, 1943, 1¢ (E.R.B.). 
Anthidium mormonum Cresson 

KASLO, May 28, 1906, 1¢ (L.W.C.). 
Anthidium nebrascense Swenk 

KASLO, June 11, 1905, 1%; June 3, 1906, 

(L.W.C.). 
Anthidium wallisi wallowana Schwarz 

KASLO, June 3, 1910, 1? (L.W.C.). 
Anthidium palliventre Cresson 

PENTICTON, June 29, 1919, 12 (E.R.B.). 
Anthidium emarginatum Say 

KASLO, June 11, 1905, 19 (EW). 
Anthidium banningense Cockerell 

KASLO, May 28, 1¢; June 23, 1%, 1906; 

June 24, 1913, 1? (L.W.C.). PENTICTON, 

May 30, 1919, 12; June 3 and 7, 1919, 2¢ 

(E.R.B.). 
Anthidium wyomingense Schwarz 

KASLO, June 5, 1906, 1% (L.W.C.). 

Genus STELIS Panzer 

Stelis (Chelynia) rubri Cockerell 

CHILCOTIN, June 5, 1930 1° (E.R.B.). 

KASLO, June 3, 1906, 1° (L.W.C.). 
Stelis (Chelynia) monticola Cresson 

HAT CREEK, June 27, 1943, 1% (E.R.B.). 
Stelis (Pavostelis) montana Cresson 

OLIVER, June 9, 1943, 2? (E.R.B.). 


Tribe MEGACHILINI 
Genus HERIADES Spinola 
Heriades (Neotrypetes) variolosa Cresson 
KASLO, July 23, 1906, 1¢ 2% (L.W.C.). 
Heriades (Physostetha) carinata ge 
LYTTON, July 19, 19%, 26, 4% (G.JS.). 
KAMLOOPS, June 13, 1943, 1¢ (e3 S.). 
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LILLOOET, July 27, 1943, 11¢ (E.R.B.). 
CRANBROOK, June 21, 1926, 1¢ (A.A.D.). 
INVERMERE, July 29, 12, 1926 (A.A.D.). 
VERNON, July 10, 2¢, 23, 5%, 1920 
(EE C.): 23, 1%, 25. 1¢ 


PENTICTON, June 21, 1919, 1° (M.H.R.). 


The 11° taken at Lillooet were 
caught from a swarm of these little bees 
flying low over the soil around a plant 
of Russian thistle, Salsola kali Linn. 


Genus ASHMEADIELLA Cockerell 
Ashmeadiella curriei curriei Titus 


Michener (1939) records that typical 
curriet occurs from British Columbia to 
California and Colorado and that the 
type * in the U.S. Nat. Museum, was 
from Kaslo, B.C. This would no 
doubt have been collected by Mr. L. W. 
Cockle. 

Ashmeadiella bucconis denticulata (Cresson) 

VERNON, July 6, 1929, 4° 3? (H.B.L.); 

June 12, 1936, 1¢ (I.J.W.). PENTICTON, 


July 21, 1916, 12 (R.C.T.). WALHACHIN, 
July 21, 1917, 2° (E.R.B.). 


Ashmeadiella cactorum cactorum (Cockerell) 
KASLO, July 23, 1906, 12 (L.W.C.). 


Ashmeadiella californica californica (Ashmead) 


CRANBROOK, June 21, 1926, 12 (A.A.D.).. 


VERNON, July 6, 1929, 1° (H.B.L.). 
Genus HOPLITIS Klug 

Hoplitis albifrons Kirby 
CHASE, June 6, 1937, 2° (E.R.B.). ALEXIS 
CREEK, June 30, 1943, 1? (E.R.B.). PEN- 
TICTON, June 7, 2°, 21, 1¢ (E.R.B.). KAM- 
Loops, June 13, 1%; Aug. 8, 4%, 1943 
(E.R.B.); June 12, 1943, 1¢ (G.J.S.). 
CHILCOTIN, June 13, 1929, 3¢ 19%; June 
5, 2c, 26, 3¢ 1%, 1930 (E.R.B.). June 7, 
1931, 1¢ (G.J.S.). CRANBROOK, June 15, 
1¢ 19, 21, 1926 (A.A.D.). VICTORIA, 

I1., June 10, 1916, 2° (R.C.T.). KASLO, 

May 30-July 1, 1905, 1¢ 3%; May 6-June 
30, 1906, 5¢ 72 (L.W.C.). 

Hoplitis fulgida (Cresson) 
CHILCOTIN, June 5-14, 1929, 1° 5%; June 
26, 1930, 3¢ (E.R.B.). PENTICTON, June 
5, 1o, 29, 1%, 1919; July 4, 1930, 2¢ 
(E.R.B.). VERNON, May 1, 1929, 1? 
(E.R.B.). KASLO, June 20, 1905, 1° 

Hoplitis louisae Cockerell 
CHILCOTIN, May 28, 1929, 1¢ (E.R.B.). 


Dr. C. D. Michener, who determined 
this bee, stated that it had hitherto been 
unknown north of Oregon and Idaho. 


The specimen was collected at an eleva- 
tion of 3,500 ft. Lat. 52. 


Hoplitis producta subgracilis Michener 
CHILCOTIN, June 13, 1929, 1° (E.R.B.). 
VERNON, July 7, 1930, 1? (I.J.W.). 


Hoplitis grinnelli septentrionalis Michener 
CRANBROOK, May 12, 1926, 12 (A.A.D.). 
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Hoplitis sambuci Titus 
OLIVER, June 9, 1937, 1o (E.R.B.). KERE. 
MEOS, June 20, 1943, 1? (E.R.B.). 
Genus ANTHOCOPA Lepeletier and Serville 


Anthocopa copelandica Cockerell 
PENTICTON, July 4, 1930, 1% (E.R.B.). 
Genus OSMIA Panzer 


The bees of this genus are known as 
mason-bees. They construct nests of 
clay and sand in holes in fence posts, 
trees, walls, etc. 


Osmia (Osmia) lignaria Say 

VERNON, May 1, 1920, 1° 4? (R.C.T)); 
April 25, 1°; May 8, 1%, 1920; May 14, 
1921, 1° (M.H.R.).; April 15, 1906, 3¢ 
(E.P.V.); June 4, 1929, 1% (E.R.Bj 
April 22, 1¢ 1%, 24, 2%; May 6, 2¢, 1929 
(1.J.W.); May 10, 19, 16, 1¢, 
(D.G.G.). SALMON ARM, April 25, 39: 
May 1-8, 2%, 1929 (H.B.L.); April 26, 
1943, 1¢ 22 (E.R.B.); Aug. 9, 1920, 19: 
April 5, 1925, 1° (W.R.B.). NANAIMO, 
v.1., May 11, 1930, 13% (G.J.S.): Jom 
23-24, 1920, 22 (E.P. Van Duzee). PEN. 
TICTON, April 10-13, 1919, 12; April 
24, 1929, 11% 23? (E.R.B.). KASLO, April 
20, 1904, 12; April 7-June 11, 1905, I? 
32; April 28-June 5, 1906, 1° 72; April 
26, 1¢; May 9, 12, 1908; May 6-June 24, 
1910, 2° 2% (L.W.C.). KAMLOOPS, April 
18, 1929, 3¢ 32; April 17, 1943, 2¢ 23 
(E.R.B.). NICOLA, May 2, 1¢ 12, 3, I¢ 
1°, 1943 (E.R.B.). CHILCOTIN, May 28, 
2%; June 13, 12, 1929 (E.R.B.); July 23, 
1929; June 9, 1931, (GO 
COURTENAY, V.I., April 2, 1931 (J.D.G) 
MILNER, May 4, 1930, 12 (K.G.). GOLDEN, 
May 17, 1915, 12 (F.W.L.S.). GRINDROD, 
May 27, 1927, 1° (D.G.G.). OKANAGAN 
FALLS, April 24, 1919, 1° (E.R.B.); May 
24, 1920, 1¢ (M.H.R.). VANCOUVER, May 
22. 


This is by far the most numerous 
species of Osmia found in British Co 
lumbia. 


Osmia (Chalcosmia) coerulescens Linnaeus _ 
(C.N.C.) CHILCOTIN, May 15, 1920, I 


(E.R.B.). KEREMEOS, June 18, 1919, 1? 
(E.R.B.). VICTORIA, May 20, 1906, 1¢ 
(R.C.T.). ROYAL OAK, May 13, 1917, 1¢ 


Osmia (Chalcosmia) coloradensis Cresson 
SALMON ARM, May 10, 1928, 1° (H.B.L.) 
May 26, 1943, 12 (ERB). CHILCOTIN, 
July 8, 1931, 12 (G.J.S.). OLIVER, July 
9, 1943, 12 (E.R.B.). KASLO, June 20 
1905, 12; June 30, 1906, 22; June 18 
1910. VERNON, July 23-28, 
59: . 1920 (M.H.R.); July 27, 

1920, T.). PENTICTON, April 23 

H.R.). INVERMERE, May 19 

.W.L.S.). GOLDEN, May 1, 

1 .W.L.S.). REVELSTOKE, May 

16. 1915, 12 (F.W.L.S.). FAIRVIEW, May 

18, 1919, 12 ). LILLOOET, June 

10, 1920, 12 (A.W.A.P.). SHAWNIGAN 

LAKE, June 7, 1914, 1? 
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Osmia (Chalcosmia) texana Cresson 
OLIVER, July 9, 1943, 2° (E-R.B.). 


Osmie (Cephalosmia) montana Cresson 

VERNON, May 15, 1920, 12 (R.C.T.) ; May 
14, 1921, 3% (M.H.R.).; April 25, 1932, 
1g; May 31, 1929, 1? (E.R.B.). CHIL- 
COTIN, May 28, 1929, 1° (E.R.B.). PEN- 
TICTON, June 7, 1919, 1° (E.R.B.). 
NAGAN FALLS, June 3, 1919, 1° (E.R.B.). 
KELOWNA, May 20, 1917, 1° (R.C.T.). 
INVERMERE, May 30, 1914, 12 (F.W.L.S.) 
OLIVER, July 9, 1943, 1° (E.R.B.). 


Osmia (Cephalosmia) subaustralis Cockerell 
CHILCOTIN, June 15, 1920, 1° (E.R.B.). 
INVERMERE, June 30, 1914, 1% (F.W.L.S.). 


Osmia (Cephalosmia) pascoensis Cockerell 
CHILCOTIN, June 14. 1929, 1° (E.R.B). 
KALEDEN, April 14, (E.R.B.). 
OLIVER, May 4, 1943, 1° 
LOOPS, May 11, 1935, ( 
TICTON, April 13, 1¢, 23, 1 
24,1929, 10% 2° (E.RB.); 
23, 20, 30, 1¢, 1920 (M.FLR. 
April 17-25, 27; May 31, 2¢ June 4, 12, 
1929 (E.R.B.); April 25, 22 May 9, 1°, 
15,1?%; July 20, 1%, 1920; May 14, 1921, 
1¢ 12 (M.H.R.).; April 24, 1929, 1¢ 
(I1J.W); April 14, 1%, 15, 1¢, 1906 
(E.P.V.). VASEAUX LAKE, April 9, 1921, 
22 (F.W.L.S.). LILLOOET, May 28, 1917, 
1° (A.W.A.P.). 


The male taken at Kamloops 
(11.V.35) was found in a cell in a dead 
jack-pine, Pinus contorta Loud. 


This appears to be an early species 
and most of the collection dates are in 
April and May. 


Osmia (Cephalosmia) californica Cresson 
(C.N.C.) OKANAGAN LAKE, April 23, 1914, 
22 (T.W.). LYTTON, July 6, 1913, 12 
(T.W.). 


Osmia (Cephalosmia) marginipennis Cresson 
KEREMEOS, May 5, 1943, 1¢ (E.R.B.). 
PENTICTON, April 30, 1919, 1¢ (E.R.B.). 
VASEAUX LAKE, April 19, 1921, 2¢ 
(F.W.L.S.). SUMMERLAND, April 7, 1921, 
If (F.W.L.S.). VERNON, May 25, 1919, 
°(W.B.A.). KAMLOOPS, Aug. 8, 1943, 
12 (E.R.B.). NICOLA, May 16, 1922, 1¢ 
(P.N.V.). CHILCOTIN, May 12, 1920, 1¢ 
(E.R.B.). 


Osmia (Melanosmia) nigriventris (Zetterstedt) 
KAMLOOPS, Aug. 8, 1943, 12 (E.R.B.). 


Osmia (Melanosmia) bucephala Cresson 
CHILCOTIN, July 12, 1921, 1° (E.R.B.). 
KASLO, May 10, 1905, 12 (L.W.C.). DE- 
PARTURE BAY, V.I., June 27, 1925, 1¢ 
(G.J.S.). PRINCE GEORGE, Aug. 12, 1946, 
12 (G.J.S.). INVERMERE, May 8, 1915, 
1? (F.W.L.S.). 


Osmia (Acanthosmioides) odontogaster 

Cockerell 
VICTORIA, May 6, 1919, 5¢ (W.D.); April 
6, 1916, 1° (R.C.T.). SIDNEY, May 8, 
1915, 1¢ (F.W.L.S.). SAANICH, May 4, 
1914, 1° (T.W.). SALMON ARM, May 10. 


1930, 1¢ (H.B.L.). KAMLOOPS, May 13, 
1943, (E.R.B.). 

Osmia (Acanthosmioides) longula Cresson 
CHASE, June 6, 1937, 1? (E.R.B.). NICOLA, 
June 29, 1922, 12 (P.N.V.). VERNON, 
May 24, 1946, 1° (H.B.L.). INVERMERE, 
June 30, 1914, 3? (F.W.L.S.). ROYAL OAK, 
May 24, 1917, 1? (R.C.T.). 


Osmia (Acanthosmioides) hicksi Sandhouse 
osoyoos, June 10, 1919, 1% (E.R.B.). 
Sandhouse (1939). 


Osmia (Acanthosmioides) physariae Cockerell 
CHILCOTIN, June 13, 1929, 1° (E.R.B.). 
VICTORIA, V.I., May 5, 1919, 1& (W.D.). 

Osmia (Acanthosmioides) nifoata Cockerell 
(C.N.C.) PENTICTON, June 5, 1919, 1¢ 
(E.R.B.). VICTORIA, May 5, 1919, 2? 
(W.D.). CHILCOTIN, June 9, 1920, 1¢ 
(E.R.B.). 

Osmia (Acanthosmioides) integra Cresson 
KAMLOOPS, May 26, 1935, 1% (G.J.S.). 
REVELSTOKE, May 16, 1915 (F.W.L.S.). 
CHILCOTIN, May 14, 1920, 1° (E.R.B.). 

Osmia (Acanthosmioides) hendersoni Cockerell 
CRESTON, May 28, 1926, 1° (A.A.D.). 

Osmia (Acanthosmioides) kenoyeri Cockerell 
(C.N.C.) ROYAL OAK, May 20, 1917, 2° 

Osmia (Acanthosmioides) nigrifrons Cresson 
PENTICTON, May 7, 1919, 1% (E.R.B.). 
VERNON (White Man’s Creek), July 1, 1920, 
12 (N.L.C.). SALMON ARM, May 21, 
1915, 1° (W.R.B.). CHILCOTIN, July 29, 
1930, 1? (G.J.S.). VANCOUVER, April 15, 
1920, 1° (G.J.S.). NANAIMO, V.I., June 
24, 1920, 12 (E. P. Van Duzee; Sandhouse, 
1924). INVERMERE, May 19, 1915, 1° 
(F.W.L.S.). Osoyoos, June 10, 1919, 1° 
(E.R.B.). 

QOsmia (Acanthosmioides) sedula Sandhouse 
NANAIMO, V.I1., June 4, 1920 (Mrs. E. P. 
Van Duzee: Sandhouse, 1924). PENTIC- 
TON, April 5, 1920, 12 (M.H.R.). 


Osmia (Acanthosmioides) giliarum Cockerell 
ALEXIS CREEK, June 30, 1943, 1? 
(E.R.B.). 


Osmia (Acanthosmioides) pellax Sandhouse 
LILLOOET, June 16, 1929, 1? (E.R.B.). 


Osmia (Nothosmia) brevis Cresson 
KAMLOOPS, June 13, 1943, 1? (E.R.B.). 
CRANBROOK (St. Mary’s Lake), July 12, 
1926, 1° (A.A.D.). KASLO, July 3, 1916, 
1? (F.W.L.S.). MARA, June 15, 1920, 2? 


(R.C.T.). VERNON, May 20, 1907, 3? 
(R.C.T.). PEACHLAND, July 21, 1909 
(J.B.W.). PENTICTON, June 29, 1°, July 
5, 12, 1919 (E.R.B.). VICTORIA, May 27, 
1915, 12 (R.C.T.). SIDNEY, July 6, 1914, 
22 (F.W.L.S.). NANAIMO, July 21, 1917, 
12 (F.W.L.S.). 


Nothosmia) penstemonis Cockerell 
N.C.)  KASEO; daly’ 3; 


Qsmia (Nothosmia) universitatis Cockerell 
(C.N.C.) PENTICTON, June 5, 1919, 1¢ 
(E.R.B.). 


Osmia (Nothosmia) integrella Cockerell 
NICOLA, May 2, 1943, 1¢ (E.R.B.). 
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Osmia (Nothosmia) pagosa Sandhouse 
VERNON, May 25, 1930, 1? (I.J.W.). 

Osmia (Nothosmia) simillima Smith 
CHILCOTIN, May 24, 1¢, 27, 1¢, 1929 
(E.R.B.). VERNON, July 2, 1 
28, 1920, 1? (R.C.T.). 
PENTICTON, June 21, 1919, 1¢ (E.R.B.). 

Osmia (Nothosmia) seclusa Sandhouse 
VANCOUVER, June 16, 1896 (Livingston). 
Sandhouse (1924). 

Osmic (Nothosmia) nemoris Sandhouse 
VASEAUX LAKE, June 14, 1919, 1¢ 
(E.R.B.). FAIRVIEW, May 18, 1919, 1¢ 
(E.R.B.). Sandhouse (1924). 


Osmia (Nothosmia) densa Cresson 
KASLO, May 30, 1905, 12; June 3, 1906, 
2%; May 10, 1909, 1° (L.W.C.). KAM- 
Loops, July 25, 1943, 1? (E.R.B.). 
OLIVER, May 4, 1943, 1¢ CE. R.B.). PEN- 
TICTON, April 24, 1929,,2¢ (E.R.B.). LYT- 
TON, June 28, 1931, 12° (G rh TOFINO 
Is., May-July, 1926, 12 (G.J.S.). CHILCO- 
TIN, June 13, 1929, 12 (E.R.B.); July 15, 
12, 29, 2%, 1930 (G.J.S.). VERNON, June 
6, 1903, 1° (E.C.V.D.).; May 25, 1919, 
(W.B.A.). NANAIMO, June 24, 1920, 
(E.C.V.D.); July 18, 1912, Ir? 
.A.). NEWCASTLE, July 18, 1913, 1° 
A.) INVERMERE, June 30, 1916, 
.S.). GOLDEN, May 17, 1915, 
4 REVELSTOKE, May 16, 
.L.S.). SICAMOUS, May 16, 
.L.S.). SALMON ARM, July 
-W.L.S.). PRINCETON, June 
B.A.) . 


June 1919, 1° (E.R.B.).  LILLOOET, 
June 11, 1916, 12 (E.M.A.). 


Osmia (Nothosmia) juxta Cresson 
VERNON, July 26, 1920, 1° (R.C.T.); 
June 23, 1926, 12 (I.J.W.); May 13, 1930, 
12 (A.A.D.). CHILCOTIN, June 15, 1920, 
12; May 28, 1929, 12; June 5, 1930, 12 
(E.R.B.); July 29, 1930, 22 (G.J.S.). 
KASLO, July 1, 1905, 22: June 3, 1906, 
EY (L.W.C.). PENTICTON, April 24, 1929, 
3¢ (E.R.B.). KAMLOOPS, June 13, 1943, 
¢ aa NANAIMO, June 24, 1920, 
1? .). KEREMEOS, June 18, 
( 


1919, 1 E.R.B.). LILLOOET, May 21, 
1916, 1¢ (E.M.A.). CRANBROOK, May 16, 
F922, 


Osmia (Nothosmia) atrocyanee Cockerell 
VERNON, July 23, 1920, 1? (M.H.R.). 
KASLO, Aug. 3, 1916, (F.WLC.). 
ROYAL OAK,. May 13, 1917, 1¢ (R.C.T.). 
SHAWNIGAN LAKE, July 7, 1914, 1° 
(F.W.L.S.). 


Osmia (Nothosmia) vallicola Cockerell 
(C.N.C.). CRANBROOK, May 18, 1922, 37 
(C.B.G.). 


Osmia (Nothosmia) cyanella Cockerell 
(C.N.C.) VICTORIA, May 20, 1918, 1¢ 
(R.C.T.). VANCOUVER, April 12, 1934, 
1° (W.M.). 

Osmia (Nothosmia) tersula Cockerell 
BRITISH COLUMBIA, Sandhouse (1939). 

Osmia (Nothosmia) trevoris Cockerell 
VERNON, May 25, 1930, 1? (I.J.W.). WAL- 
HACHIN, July 8, 1918, 1? (E.R.B.). 


OKANAGAN FALLS, 
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Osmia (Nothosmia) albolateralis Cresson 
CLINTON, Aug. 10, 1943, 1? (E.R.B). 
ALEXIS CREEK, June 30, 1943, 1° (E.R.B) 
VERNON, May 31, 1929, i? (E.R.B.): 
May 26, 1923, 1? (M.H.R.); July 17, 
1926, 1 (D.G.G.). PENTICTON, April 5 
1920, 1? (M.H.R.). CRANBROOK, May 12 
1926, 1¢ (A.A.D.). VICTORIA, V. I., June 
1916, 1° (R.C.T.). DEPARTURE Bay 

I., June 10, 1925, 12 (G.J.S.). NEW. 
CASTLE IS., June 10, 1925, 1° (GJS) 
KAMLOOPS, June 12, 1943, 2% (GJS), 
KASLO, May 6, 3%, 28, 12; June 3, 3% 
1906 (L.W.C.). INVERMERE, May 27 
1915, (F.W.L.S.). 

Osmia (Nothosmia) dolerosa Sandhouse 
Sandhouse (1939) gives the following 
records for British Columbia: KASLO, 190} 
4? (R.P.C.). BON ACCORD, May 10, 1909, 
12 (R.). REVELSTOKE, July 4-6, 1905, 4§ 
(J.C.B.). HOWSER LAKE, June 24, 1905 
12 (J.C.B.). HOWSER, Selkirk Mountains 
June 22, 1905, 1? (J.C.B.). DOWNE 
CREEK, Selkirk Mountains, Aug. 14, 1905 
12 (J.C.B.). GOLDSTREAM, Selkirk Moun- 
tains, Aug. 7-11, 1905, 12 (J.C.B.). CAR 
BONATE, Columbia River, July 7-12, 1908 
12 (J.C.B.). VANCOUVER, June 26, 1896, 

Osmia (Nothosmia) atriventris Cresson 
(C.N.C.). SIDNEY, April 23, 1935.9 
(F.W.L.S.). 

Osmia (Nothosmia) inurbana Cresson 
(C.N.C.). VERNON, June 18, 1917, I¢ 
(R.C.T.). VICTORIA, May 6, 1919, 3¢ 
(R.C.T.): May 16, 1916, 1%° (WD). 
ROYAL OAK, May 20, 1917, (R.C.T)). 
SIDNEY, April 23, 1915, 1¢ (F.W.L.S.). 

Osmia (Nothosmia) nanula Cockerell 
(C.N.C.). KASLO, Jaly 3, 
(F.W.L.S.). Osoyoos, June 10, 1919, 


(E.R.B.). ' PENTICTON, July 21, 1919, 13 
(E.R.B.). SALMON ARM, July 4, 1914, 1! 
(F.W.L.S.). VICTORIA, June 3, 1916, If 
(R.C.T.). SIDNEY, May 8, 1915, 1 
(F.W.L.S.). SAANICH, June 3, 1919, 1 
(W.D.). NANAIMO, June 23, 1920 


(E.C.V.D.). Sandhouse (1924). 

Osmia (Nothosmia) proxima Cresson 
KASLO, May 3, 1906, 1% (L.W.C.). CHIL 
COTIN, June 7, 1920, 12 (E.R.B.). SIDNEY 
June 18, 1916, 12 (F.W.L.S.). SHAWN: 
GAN, July 8, 1914, 12 (F.W.L.S.). 

Osmia tristella Cockerell 
(C.N.C.). INVERMERE, June 30, 1914, 3? 
(F.W.L.S.). KASLO, July 3, 1916, 2 
(F.W.L.S.). AGASSIZ, May 11, 1915, 1 

Osmia (Nothosmia) mertensiae Cockerell 
(C.N.C.) LILLOOET, May 3, 1916, I¢ 
(E.M.A.) 

Osmia (Nothosmia) bruneri Cockerell 
KEREMEOS, May 5, 1943, (E.RB). 
KASLO, May 6, 1906, 1° (L.W.C.). VAS 
EAUX LAKE, June 14, 1919, 12 (E.R.B) 
PENTICTON, April 30, 1919, (E.R.B) 
ARMSTRONG, May 20, 1915, 1¢ (F.W.LS). 
LILLOOET, May 25, 1916, 1¢ (E.M.A.)- 


Osmia (Nothosmia) cobaltina Cresson 
KASLO, May 6-June 23, 5¢° 79, 1906; Ma 
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14, 1905, 1¢ 12 (L.W.C.); July 3, 1916, 12, 1921; July 26, 42; Aug. 13-23, 42, 
42 (F.W.L.S.). OLIVER, June 4, 1943, 1° 1922 (M.H.R.).; July 13-25, 4¢ 5%, Aug. 
(E.R.B.). PENTICTON, June 7, 1919, 1°; 25, 4%, 1917 (F.W.L.S.). KAMLOOPS, 
July 4, 1930, 2? (E.R.B.). PEACHLAND, July 4, 1937, 1¢; June 26, 1938, 1¢ 
July 24, 1909, 1° (J.B.W.). VERNON, (G.J.S.); July 25, 2%, Aug. 8, lo, 1943 
July 9, 1920, 1° ercet WALHACHIN, (E.R.B.). NICOLA, Aug. 28, 1923, 1°; 
June 27, 1918, 2° (E.R.B.). LYTTON, July 26, 1925, 1¢ 1? (P.N.V.). MERRITT, 
June 30, 1931, 12 (GJ.S.).  LILLOOET, July 20, 1918, 12 (W.B.A.). OsOoYOOs, 
May 3, 1916, 1? (E.M.A.). CHILCOTIN, June 10, 1919, 2% (E.R.B.). OLIVER, June 
May 29, 1°, 30, 12, 1921 (E.R.B.). SHAW- 3, 1923, 1° (CBG): Jaw 9, 1945, tc 
NIGAN LAKE, July 7, 1914, 1° (F.W.L.S.). (E.R.B.). FAIRVIEW, July 8, 1919, 32 

Osmia (Nothosmia) calla Cockerell (E.R.B.). WALHACHIN, June 27, 1917, 
VERNON, July 10, 1920, 1? (N.L.C.). 

VERNON, June 6, 1903, 1°; April 21, 1906, 1? (H.B.L.); 
(E.P.V.); May 6, 1907, 12; May 14, », (E-R.B.). PENTICTON, June 

7-19, 19; Ang. 7; Seat. 

1921, 2? (M.H.R.). OLIVER, May 4, 1943, 
32, 1919 (E.R.B.);: Aug. 7, 1916, 19 
1° (E.R.B.). PENTICTON, April 30, 1919, F'W.L.S.). SUMMERLAND, A 10, 1916 
1d; April 30, 1919, 1¢; April 24, 1929, 
(E.R.B.). KASLO, June 1, 12, 2, 19. 1d 7+; Aug. 20. 1919, 2¢ 6¥ (F.W.L-S.) 
1905 (L.W.C.); Aug. 3, 1916, 29 Aug. 22, 
(F.W.L.S.). CRANBROOK, May 16, 1919 
1? (C.B.G.). SUMMERLAND, Aug. 10, Aug. 11.1914, 1¢ (FAW LS.) . VAN. 
1916, 1° (F.W.L.S.). LYTTON, May 21, "15, 1916, 1% (E.WLS.) 
1919, 1o (W.B.A.) VICTORIA, June 3, 4 9, 1921, 2¢ (AP. 
1916, 2° (R.C.T.). ROYAL OAK, May 5, June 
17. ig (RCT). 28, 1926, 20° (J.D.McD.). VASSEAUX 
a97, LAKE, June 19, 1919, 1¢ (W.B.A.); June 

Osmia (Nothosmia) spp. 13, 1919, 1¢ (R.C.T.). OKANAGAN FALLS, 
In addition to the above named July 21-24, bie 2¢ 2? (F.W.L.S.) ; June 

species Dr. T. B. Mitchell marked three 

as new species, and several others were July 24,1922, 12 (R.G.); July 22, 1926, 

undetermined. 12° (H.H.R.). ENDERBY, Aug. 3, 1918 

(W.B.A.). CHILCOTIN, June 20, 1°; July 

Genus MEGACHILE Latreille 12, 1¢ 1920 wre” July 1, 1929, 1d; 

The bees of this genus are leaf-cutter RDB). 
bees that make tubular cells out of semi- June 12, 1926, 1¢° (A.A.D.). KASLO, June 

circular pieces of leaves which they cut 25,1905, 1%; July 10, 1906, 1% (L.W.C.). 

out of various plants June 21-28, 

(G.J.S.). QUESNEL, Aug. 12-19, 
Some of the species are of great eco- 1946 (G.J.S.). VICTORIA, V.1., July 17, 

nomic importance to farmers as they are ag 

among the few insects that are able to 12. 1917 WBA). Aug. 3, 1938, 2¢ 

trip and pollinate the flowers of alfalfa, (G.S.W.); July 5, 1927, 22 (GJS.) 

thereby increasing the seed yield. 1? 
Sladen (1918) observed these bees 122 (GJS.); 1936. 

tripping the flowers of alfalfa at an aver- (F.W.L.S.). 

age rate of 17 per minute. In observa- This bee is probably the commonest 

tions made at Summerland and Kere- of the genus Megachile in British 


meos, B. C., he found that M. perthirta 
Ckil. was by far the most valuable 
species in this respect, but that M. 
melanophoea calogaster Ckll. and M. 
brevis also were active in alfalfa fields 
and assisted in the tripping of blossoms. 


Megachile (Xanthosarus) perihirta Cockerell 
VERNON, Aug. 13-20, 1923, 42; Aug. 6- 
23, 1926, lo 22 (D.G.G.); July 9-27, 5¢ 
252; Aug. 3-9, 62, 1920 (R.C.T.); Aug. 
10 12: Sept. 9-10, 1¢ 1%, 1926 

.: Aug. 8-24, 1¢ 10%, 1904 

(E-P.V.).; July 11, 1929, 12 (H.B.L.): 

July 7-24, 32; Aug. 5, 12, 1920 (N.L.C.) ; 

Aug. 13, 1918, 1°; July 21-28, 122; Aug. 

2-33, 102, 1920; July 19-27, 82; Aug. 1 


Columbia and is found on Vancouver 
Island, the dry southern interior, the 
Kootenay district, and as far north as 
collecting has been done. As it has been 
taken at Fort Simpson, at the junction 
of the Liard and Mackenzie Rivers, 
Northwest Territories, July 14, 1946, 
A. G. Dustan), it no doubt occurs also 
throughout northern British Columbia. 
The elevation of the collection points 
varies from sea level to 4,000 ft. It 
nests in colonies in gravelly places and 
is the most valuable alfalfa pollinator of 
this genus in British Columbia. 
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Megachile (Litomegachile) texana Cresson 


MINNIE LAKE, July 4, 1°; KAMLOOPS, July 
19, 1%, 1942; July 25, 1943 (E.R.B.) ; 
July 3, 1938, (G.J.S.).  WALHACHIN, 
Aug. 10, 1943, 1? (E.R.B.). PEACHLAND, 
July 24, 1907, 12 (J.B.W.). SUMMER- 
LAND, July 20, 1917, 1° (F.W.L.S.). PEN- 


TICTON, June 19, 1918, 1¥ (W.B.A.). 


Megachile (Litomegachile) texana var. cleomis 


Cockerell 


VERNON, July 25, 1920, 1¢° (R.C.T.); July 
5, 1943, 1o (E.R.B.); July 11, 1923, 1¢ 
(M.H.R.); July 26, 1929, 1° (H.B.L.). 


SUMMERLAND, July 20, 1917, 

(F.W.L.S.). OKANAGAN FALLS, July 
1917, 12 (F.W.L.S.). OLIVER, July 
1929, 2° (E.R.B.). WALHACHIN, July 


2¢ 
10, 


1918, 1%; Aug. 10, 1943, 1? (E.R.B.). 
KAMLOOPS, July 3, 1938, 2° (G.J.S.); 
July 19, 1942, 1% (E.R.B.). LILLOOET 


(Seton Lake), June 25-28, 1926, 


(J.D.McD.). SIDNEY, V.I., July 22, 1925, 


12 (G.J.S.). 


Megachile (Litomegachile) texana var. lippice 


Cockerell 
SUMMERLAND, July 20, 1917, 


2° 


(F.W.L.S.). LILLOOET (Seton Lake), June 


2-28, 1926, 3? (J.McD 


The locality records for M. texana, 
and its varieties cleomis and lippiae, are 
all from the interior dry-belt with the 
exception of Sidney, which is on Van- 


couver Island. 


Megachile (Litomegachile) coquilletti Cockerell 


KASLO, June 11, 1905, 1° (L.W.C.). OKA- 
NAGAN FALLS, July 21, 1917, 2°. VERNON, 


July 25, 1917, 1¢ (F.W.L.S.). 
Megachile (Litomegachile) gentilis Cresson 


OKANAGAN FALLS, July 21. 1917 


(F.W.L.S.). 


Megachile (Litomegachile) brevis 
osoyoos, June 10, 1919, (E.R 
FAIRVIEW, Aug. 21, 1919, 1¢ 1? (E.R. 

19 


VASEAUX LAKE, June 14, 1919, 19 
(E.R.B.). PENTICTON, June 22, 1919, 1¢ 
(E.R.B.). WALHACHIN, June 29, 1918, 1¢ 
(E.R.B.). SUMMERLAND, Aug. 10, 1916, 
2o 32: July 20, 1917, 2% (F.W.LS.). 
OKANAGAN FALLS, July 20-24, 2¢ 


(F.W.L.S.). 


Megachile (Litomegachile) brevis var. onobry- 


chidis Cockerell 


LYTTON, June 28, 1%, Aug. 16, 2¢, 1931 


(G.J.S.). WINSLOW, Sept. 14, 1925, 1? 
(G.J.S.). VERNON, Sept. 10, 1926, 1? 
(1.J.W.). osovoos, Aug. 13, 1942, 1? 
(E.R.B.) FAIRVIEW, Aug. 7, 1919, 2? 
(E.R.B.). OKANAGAN FALLS, July 21, 
1917, 1¢ (F.W.L.S.). SUMMERLAND, Jul 
(F.W.L.S.). KEREMEOS, July 16, 1923, 
1¢ (C.B.G.). NARAMATA, June 21, 1919, 
1¢ (E.R.B.) 


All the locality records for brevis and 
var. onobrychidis are from hot, dry, in- 


terior points, with the exception 


of 


Winslow, which is in the Lower Fraser 
Valley. 


Megachile (Anthemois) nivalis Friese 
VERNON, Aug. 1, 1923, 1? (D.G.G). 
CRANBROOK, June 21, 1926, 1? (A.A.D,), 

Megachile (Anthemois) centuncularis 
NICOLA, Aug. 28, 1923, 12 (P.N.V 

Megachile (Anthemois) montivaga 
VERNON, July 26-28, 1920, 1¢ 139; July 
21, Aug. 1, 12, 1921 (M.H.R.): July 
26-27, 162, 9, 2%, 1920 (R.C.T.); 
Aug. 2, 1923, 1? (D.GG.); July 21-25, 
1917, 2° 72% (F.W.L.S.). PEACHLAND, 
Aug. 2, 1907, 1° (J.B.W.). SIDNEY, V. 1, 
1¢, no data; July 22, 1925, 1¢ (G.J.S.), 
OLIVER, Aug. 9, 1943, 1¢ ‘29 (E.R.B.). 
ARMSTRONG, July 25, 1913, 1? (T.W)), 
SALMON ARM, June 26, 1925, 1¢ (A.A.D.). 
LYTTON, July, 1913, 1°. AGASSIZ, July 8, 
1914, 1¢ (F.W.L.S.). PRINCE GEORGE, 
Aug. 12, 1946, 1? (G.J.S.). ROLLA, July 
23, 1927, 1% (P.N.V.). 


This species, from the locality records 
available, has a wide distribution in 
British Columbia. It has been recorded 
from the southern Okanagan, through 
the dry interior north to Prince George, 
and from Rolla, on the banks of the 
Peace River north of latitude 56°, as 
well as from Agassiz, in the Fraser 
River delta, and Sidney on Vancouver 
Island. 

Megachile (Anthemois) relativa Cresson 
SICAMOUS (Shuswap Narrows), Aug. 31, 
1943, 1? (GJ.S.). REVELSTOKE, July 17, 
1931, 22 (A.W.G.).: REVELSTOKE MT, 
6,000 ft., Aug. 12, 1923, 12 (P.N.V.). 
SALMON ARM, July 4, 1914, 3% (F.W.L.S.). 
KASLO, May 1[14-July 24, 1906, 7¢ 1? 


(L.W.C.); Aug. 3, 1916, 2? (F.W.L.S.). 
CRESTON, Sept. 10, 1923. 2% (C.S.L.); 


Aug. 11, 1927, 2% (A.A.D.). LARDO, Sept. 
26, 1913, 12 (C.G.H.). FORT STEELE, 
June 20, 1922, 1o (W.B.A.). INVERMERE, 
June 30, 1914, 6° (F.W.L.S.). KAMLOOPS, 
July 19, 1942, 1¢ (E.R.B.). ARMSTRONG, 
July 3, 1914, 1% (F.W.L.S.). VERNON, 
July 28, 1923, 12 (M.H.R.); July 24, 
1917, 1o° (F.W.L.S.); July 31 and Aug. 2 
1923, 2% (D.G.G.). PEACHLAND, Aug. 
2-7, 1909, 2% (J.B.W.). PENTICTON, 
June 7 and 21, 1919, 3% (E.R.B.). KERE- 
MEOS, June 18, 1919, 2° (E.R.B.). OLIVER 
June 3, 1923, 1%° (C.B.G.). FAIRVIEW, 
May 18, 1919, 2% (E.R.B.). OSOYOOS, 
June 10, 1919, 1% (E.R.B.). AGASSIZ, 
June 27, 1923, 1? (R.G.). MILNER, May 
26, 1930, 1° (K.G.). VANCOUVER, Aug. 


12, 1916, 2? (F.W.L.S.). VICTORIA, V. I, 
Aug. 28, 1924 (W.B.A.). SIDNEY, V.1, 
July 15, 1916, 1%. SHAWNIGAN, V.I., July 
7, 1914, 22 (F.W.L.S.). HAZELTON, June 
20, 1925, 1% (W.B.A.). ROLLA, Aug. 2. 
1927, 1¢ 12 (P.N.V.). 


M. relativa occurs throughout British 
Columbia from the East Kootenays and 
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southern interior north to Rolla, in the 
Peace River District (north of latitude 
56°) and on Vancouver Island. On 
Revelstoke Mountain it was taken at an 
elevation of 6,000 fet. 


Megachile (Anthemois) inermis Provancher 
CRESTON, Awg. 11, 1927, 1? (A.A.D.). 
SAANICHTON, V.I., June 27 1937, 1? 
(Univ. B.C. Coll.). CHILCOTIN, July 16, 
1921, 1° (E.R.B.). SMITHERS, Aug. 4, 
1944, 22 (E.R.B.). ROLLA, July 2-21, 
1927, 3? (P.N.V.). 


While the records of inermis are few, 
they are widely distributed; extending 
from the West Kootenays and Vancou- 
ver Island in the south, through central 
B. C., to Rolla in the northeastern cor- 
ner of the Province. 


Megachile (Sayapis) fidelis Cresson 
VERNON, July 26, 1929, 1° (H.BLL.); 
Aug. 13, 1904, 1¢ (E.P.V.);: July 27 and 
mun 2920, 1¢ 3% Aug. 31, 
1943, 1? (D.G.G.). SICAMOUS (Shuswap 
Narrows), Aug. 31, 1943, 12 (G.J.S.). 
Megachile (Sayapis) mellitarsis Cresson 
WESTBANK, July 20, 1919, 1° (E.R.B.). 
Megachile (Sayapis) pugnata Say 
VANCOUVER, Aug. 25, 1902, 1%. INVER- 
MERE, June 30, 1914, 1¢ 12 (F.W.LS.). 
KASLO, June 23, 1905, 1%; June 23, 1; 
July 10, 2%, 1906; July 4, 1916, 1¢ 
.G.); Aug. 3, 1916, 1% (F.W.L:S.). 
CRANBROOK, June 21, 1926, 12 (A.A.D.). 
CROWS NEST, July 23, 1926, 1° (A.A.D.). 
KAMLOOPS, July 25, 1%, Aug. 24, 12 1943 
(E.R.B.). WALHACHIN, June 17 and 27, 
1918, 2° (E.R.B.). SALMON ARM, June 
30, 1%, July 4, 2%, 1914 (F.W.LSS.); 
June 14, 1913, 12 (W.R.B.). ARMSTRONG, 
July 8, 1931, 1° (A.W.G.). VERNON, 
June 20-27, ae. 8? (R.C.T.); June 23- 
28, 42; Aug. 3, 1¢ 1%, 1920 (M.H.R.); 
July 25, i917, 2719 (F.W.L.S.); Aug. 6, 
1920, 1° (N.L.C.). PEACHLAND, July 21 
and 29. 1%; Aug. 6, 2¢ 1%, 1909 
(J.B.W.). SUMMERLAND, Aug. 9 and 10, 
1916, 3°; July 20, 1917, 12 (F.W.L.S.). 
NARAMATA, June 21, 1919, 2° (E.R.B.). 
PENTICTON, June 19 and 21, 1¢ 12; Sept. 
7,1¢, 1919 (E.R.B.). LILLOOET, June 9, 
feet, (A.P.): July 11, 1938, 1¢ 
WILLIAMS LAKE, July 11, 1928, 
.J.). QUESNEL, Aug. 12, 1946, 
.). SMITHERS, Aug. 4, 1944, 1¢ 
.). ROLLA, July 21 and 23, 1927, 
29 (PN. V.). 


M. pugnata is another of the com- 
moner species having a wide distribu- 
tion throughout the Province. 

Megachile (Chelostomoides) angelarum 
ockerell 
PENTICTON, Aug. 7, 1916, 1o% (F.W.L.S.). 


Megachile (Chelostomoides) subexilis Cockerell 
SUMMERLAND, Aug. 10, 1916 12 
(F.W.L.S.). KEREMEOS, July 21, 1917, 1° 


wre, 


(F.W.L.S.). OKANAGAN FALLS, July 21, 
24, 1917, 7% (F.W.L.S.). KASLO, Aug. 3, 
1916, 2° (F.W.L.S.). 


Megachile (Argyropile) perallela Smith 
KAMLOOPS, July 27, 1937, 1¢ (E.R.B.). 
WALHACHIN, Aug. 16, 1942, 3? (E.R.B.). 


Megachile (Xeromegachile) wheeleri Mitchell 
KAMLOOPS, July 1, 1929, 3% (E.R.B.). 
NICOLA, Aug. 3, 1923, 1o (E.R.B.). MIN- 
NIE LAKE, Aug. 26, 1925, 1? (E.R.B.). 
VERNON, July 21, 1923, 1¢ (D.GG.). 
PENTICTON, Sept. 3, 1919, 1° (E.R.B.). 


Megachile (Xeromegachile) subnigra Cresson 
PENTICTON, June 7, 1919 12 (E.R.B.). 


Megachile (Delomegachile) frigida Smith 
KASLO, June 11 and 20, 2°; July 1, 1¢ 22, 
1905; May 3-Aug. 26, 7¢ 2%, 1906; Aug. 
(L.W.C.). INVERMERE, June 30, 1914, 3¢ 
(F.W.L.S.). FAIRVIEW, Aug. 7, 1919, 12 
(E.R.B.). VASEAUX LAKE, June 14, 1919, 
12 (E.R.B.). OKANAGAN FALLS, June 3, 
1919, 1¢ 1? (E.R.B.). SUMMERLAND, 
July 20, 1917, 1° (F.W.L.S.). VERNON, 
Aug. 28, 1920, 12; June 18, 1923, 1? 
(M.H.R.). REVELSTOKE, July 15, 1931, 
1¢ 12 (A.N.G.). SICAMOUS, July 11, 1914, 


2° (F.W.L.S.). SALMON ARM, Aug. 2, 
1914, 12 (W.R.B.); July 6, 1925, 1¢ 
(A.A.D.) CHASE, July 30, 1943, I1¢ 
(E.R.B.). MONTE CREEK, July 7, 1929, 


22 (I. McT-C). KAMLOOPS, June 13, 1¢; 
July 25, 1943, 1? (E.R.B.). NICOLA, July 
25, 1925, 1¢ (P.N.V.). AGASSIZ, Sept. 10, 
1926, 12 (R.G.). STEELHEAD, May 29, 
1934, 12 (K.G.). VANCOUVER, Aug. 10-15, 
1916, 22 (F.W.L.S.); July 2, 1903, 1¢ 
(Univ. B.C. Coll.). VICTORIA, V.1I., Aug. 
13, 1916, 1° (F.W.L.S.). GOLDSTREAM, 
LOOET (Mt. McLaine), Aug. 20, 1920, 1? 
(R.G.); Jaly 1936;.12 
June 12, 1926, 1¢° (E.R.B.). CHILCOTIN, 
July 17, 1920, 29, 
1930, 1¢ (G.J.S.). FRANCOIS LAKE, July 
5, 1924, 1% (E.R.B.). SMITHERS, Sept. 1, 
1915, 1° ( H.S.).. ROLLA, July 14-23, 
1927, 12 (P.N.V.). 


The distribution records given above 
for frigida would indicate that it is a 
common species, frequenting wooded 
and high mountainous areas more fre- 
quently than is the case with other com- 
mon species. Its distribution covers the 
whole of the Province and Vancouver 
Island. 

Megachile (Delomegachile) giliae Cockerell 

INVERMERE, May 27, 1915, 1¢ (F.W.L.S.). 


Megachile (Delomegachile) gemula Cresson 
GOLDEN, May 17, 1915, 1¢ (F.W.L.S.). 
INVERMERE, May 27, 1915, 1¢ (F.W.L.S.). 
KASLO, June 10, 1906, 1° (L.W.C.). KAM- 
Loops, Aug. 8, 1943, 1¢ (E.R.B.). ARM- 
STRONG, July 3, 1914, 1¢ (F.W.L.S.). 


VERNON, May 28, 1904, 1¢ (E.P.V.). KE- 
LOWNA, July 14, 1943, 1¢ (G.J.S.). SUM- 
MERLAND, June 4, 1919, 1¢° (E.R.B.) 
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ENT 
(Delomegachile) gemula var. ber of colour forms have been distin} 
13, 1929, 19 (ERB), S¥ished, but that their limits are 
VERNON, July 23, 1920, 1? (N.L.C.). KE-  scure. According to Sladen (1918) 
LOWNA, July 9, 1918, 12 (R.C.W.). this species is a valuable alfalfa olla ( 
Megachile (Delomegachile) melanophoea Smith izer in British Columbia. It 
KASLO, May 7-June 5, 1906, 5° 4%; June 1¢ 
11, 1910, 1 (L.W.C.). INVERMERE, May Genus COELIOXYS Latreille 2! 
30, 1¢; June 30, 1¢, 1914; May 19, 1¢; h 
June 1, 1%, 1915; June 30, 1919, 1? The bees of this genus are parasitic on} Jj, 
win ong species of Megachile and appear later in}. 

July 20, 1917, 1¢ (F.W.LS.). VERNON, he season than their hosts. Coel 
May 28 and 31, 1904, 2° (E.P.V.); 1: Coelioxys sayi Robertson (rufitarsus Sm.) NI 
31, 1929, 1¢ (E.R.B.): July 2, 1930, KASLO, Aug. 10, 1909, 1? (L.W.C), 28 

(C.B.LeB.); May 25, 1930, (L.J.W.); Osoyoos, June 10, 1919, 4¢ (E.R.B.) ; July 
June 21, 1903, 12 (M.H.R.). MARA, July 26, 1925, 2¢ FAIRVIEW, Aug. Coeli 
12, 1920, 1¢ (R.C.T.). SALMON ARM, 7,19 1%; 21, 1%, 1919 (E.R.B.). KERE- 9 pr 
July 4, 1914, 1¢ (F.W.L.S.); June 27, MEOS, July 21, ‘1917, (F.W.LS), 

1925, lo (A.A.D.). CHASE, June 6, 1937, VASEAUX LAKE, June 14, 1919, Io 1? 
1?;°June 19, 1946, 1° (E.R.B.); July 11, (E.R.B.). OKANAGAN FALLS, July 21, 1917, Coeli 
1931, (GJ.S.). HAT CREEK, June 26 1% (F.W.L.S.)._ PENTICTON, Aug, 7, 1916, xa 
and 27, 1943, 4¢ (E.R.B.). PRINCE- 1? 42 (F.W.L.S.); June 19, 18; Sept.7. pr 
TON (Copper Mt.), July 21, 1928, 1¢ 1919, 2¢ (E.R.B.). SUMMERLAND, ves VE 
(G.S.S.). VANCOUVER, Aug. 18, 1916, 1° 10, 1916, 39; July 20, YOR7,8 At 
(F.W.L.S.); April 15, 1920, 1¢ dae (F.W.L.S.). VERNON, Aug. 9, 1903, I¢: (S 
VICTORIA, V.I., June 17, 1917, Aug. 8 and 13, 1904, 1° 1%; July 29 (¢ 
(E.P.V.). SHAWNIGAN, V.I., July 7, 1920, id; Awg. 10, 1921, (A 

1¢ (F.W.L.S.). NEWCASTLE, V.1., June (M.H.R.); July 24, 1913, 4%; Aug. 25, 
29, 1926, 1¢ (G.J.S.). 100 MILE HOUSE, 1914, 1%; July 25, 1917, 52 19 Bl Geet 
July 1, 1943, 1¢ (E.R.B.). CHILCOTIN, (F.W.L.S.); July 27, 1920, 1¢ (R.C.T); FT 
June 16, 1920, 1% (R.C.T.); May 30, July 7, 1920, 12 (N.L.C.); July 31, 1923, PE 
1921, 19; June 20, 1926,1¢ 1%; June 13 1? (D.G.G.). ARMSTRONG, Aug. 25, 1923, (J 
and 14, 1929, 2%; June 3-26, 1930, 4¢ 1° (T.W.). SALMON ARM, June 25 and 26, (F 
(E:R.B.): - July. 29, 1930, 3% (G.JS.).. 2¢; July 6 and 27, 1¢ 1%, 1925 (A.A.D). 12 
ROLLA, July 23, 1927, 1¢ (P.N.V.). 1943 1936, 1¢; 19 

‘ -K.B.). WALHACHIN, June 27 
melanophoea var. 1918, (E.R.B.). NICOLA, Aug. 3 and 
30,2914, 1¢ 19 25, 1923, 1¢ 22 (E.R.B.). LYTTON, Jume 


1914 21, 1931, 2%: July 26, 1939, 1° (GJS). KA 

LILLOOET, May 31, 1926, 1? (J.McD,). OL 
AGASSIZ, June 5, 1925, 1? (R.G.). no 
ISLAND, 1° (G.W.T.). VICTORIA, MO 


(F.W.L.S.). ARMSTRONG, July 3, 
2? (F.W.L.S.). SIDNEY, V.I., July 7, 1914, 
12 (F.W.L.S.). PRINCE GEORGE, Aug. 11, 


1917, 1% (W.B.A.). July 14, 1916, 8° (F.W.L.S.); Seu in 
Megachile (Delomegachile) melanophoego var. "1916, 19 (H.H.): June 21, 1928, 1? CO 
wooteni Cockerell (W.D.); Sept. 12, 1937, 1? (Univ. B.C CA 

INVERMERE, June 1, 1915, 1° (F.W.L.S.). Coll.). DUNCAN, V.I., July 26, 1902, 19: 9 gp 

OKANAGAN FALLS, June 3, 1914, 1° July, 1939, 1% (Univ. B.C. Coll.). sw 

(E.R.B). PENTICTON, June 19, 1918, Ay NEY, V.I., Aug. 15, 1916, 2¢° (F.W.L.S.). 9 Coelic 

(W.B.A.): June 7, 1919, 3% (E.R.B.). COMOX, V. I. (Point Holmes), July 5, 1933, NIC 

SALMON ARM, June 25, 1925, 1? (A.A.D.). 3¢ 12 (J.McD.). SAANICH DISTRICT, V.1, | NA 

LILLOOET, July 2, 1920, 1° aey VAN- Aug. 2, 1917, 12 a). ROLLA, July 2 

COUVER, Aug. 12, 1916, 1° (F.W.L.S.). 1927, 1¢ 19 (P.N.V.). 


M. melanophoea, with its colour This bee is far more plentiful than 
forms calogaster and wooteni, is one of any of the other species of Coelioxys in 
the commonest and most widespread of British Columbia, and has been taken 
the genus in British Columbia. Locality throughout the southern interior and on 
records show that it occurs from the Vancouver Island. The only norther 
southern interior and the Kootenays to record is from Rolla, in the B. C. Peace 
Vancouver Island and north through River District. 

Central B. C. to the Peace River District elite 
at Rolla. EDGEWATER, July 16, 1939, 12 (I.J.W)). 


. 7 KASLO, June 5, 1906, 1¢ 2? (L.W.C). 
It also occurs in the Northwest Ter CRESTON, June 29, 1924, 19 (CSL). 


ritories, where it was collected by Mr. PENTICTON, June 19, 1919, 19; April 24 
A. G. Dustan (July 14, 1946) at Fort 1929, 12 (E.R.B.). VERNON, June 6, 1900. 
Simpson, north of latitude 60°. 13 (M.H.R.); Aug. 7, 1920, 12 (N.L.C): 


4 May 28-31, 1904, 3¢ (E.P.V.). MARA 
Dr. T. B. Mitchell states that a num- px 12, 1920. 19 (ROT) SALMON ARM. 
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July Hy LIST OF COLLECTORS 
1925, 1o (A.A.D.). CHASE, June 6, 1937, ioned by initials ; 
(E.R.B.). NICOLA, Aug. 3, 1923, 3¢ 
(E-R.B.). KAMLOOPS, June 13, 1943, 1? 
(G.J.S.). CHILCOTIN, June 13, 1929, Ic; mn 
June 26, 1930, 1 (E.R.B.); Aug. 10, 
1930, 2% (G.J.S.). VICTORIA, V.1., June 
21, 1928, 1? (W.D.)._ SHAWNIGAN, V. I., 
July 7, 1914 (F.W.L.S.). COMOX, V.L., 
July 5, 1933, 1% (J.McD.). FITZGERALD, Colt 

1., June 25, 1922, 1° (W.R.C.). —Gradian National Collection 


Coelioxys ribis kincaidi Cockerell 
NANAIMO, V.I. (Biological Station), 
28, 1¢ (Van Duzee). 


June 
Cockerell (1925). 


Coelioxys octodentata Say 


PENTICTON, Aug. 22, 1920, 12 (W.R.B.) 
WALHACHIN, June 27, 1918, 1¢° (E.R.B.) 
Coelioxys lucrosa Cresson 
KASLO, Sept, 1, 1909, 2? (L.W.C.). 
PEACHLAND, Aug. 7, 1909, 1¢ (J.B.W.). 
VERNON, July 21, 1923, 12 (DGG); 
Aug. 25, 1925, 1? (M.H.R.). SICAMOUS 
(Shuswap Narrows), Aug. 31, 1943, 19 
(G.J.S.). LILLOOET, Aug. 25, 1921, 12 
{A.P.). 
Coelioxys moesta Cresson 
FT. STEELE, Aug. 15, 1921, 1? (W.B.A.). 
PEACHLAND, Aug. 4 and 9, 1909, 2° 
(J.B.W.). VERNON, Aug. 25, 1919, 1° 
(F.W.L.S.). VANCOUVER, Aug. 21, 1932, 
1? (H.B.L.). FITZGERALD, V.I., Aug. 21, 
1921, 1% (W.R.C.). SHAWNIGAN, V.I., 
July 7, 1914, 12 (F.W.L.S.). 
Coelioxys alternata Say 
KASLO, July 24, or 12 (L.W.C.) 
OLIVER, July 22, 1923, 1¢ (E.R.B.). VER 
NON, July 25, 1919, ie. (F.W.L.S.). SAL- 
MON ARM, July 4, 1914, 12 (F.W.L.S.) 
LILLOOET, July 9, age 1? (A.P.). CHIL- 
COTIN, ~ 14, 1920, (E.R.B.). DUN- 
CAN, V.I., Aug. 4, 1930. 1? (W.D.). FITZ 
GERALD, Vv. I., Aug. 7, 1921, 1° (W.R.C.) 
Coelioxys grindeliae Cockerell 
NICOLA, Aug. 3, 1923, 1¢ (E.R.B.). OKA- 


NAGAN VALLEY, 1°. 


.B. 

.G. 

.N. 

.S.L.—Lallamande. C. S. 
.G.G.—Gillespie, D. G. 
-C.V.D.—Van Dyke, E. C. 
.M.A.—Anderson, E. M. 

.P.V.—Venables, E. P. 

.R.B.—Buckell, E. R. 

*,W.L.S.—Sladen, F. W. L. 

.J.S.—Spencer, G. J. 

.S.S.—Stace Smith, G. 

.S.W.—Walley, G. S. 

.W.T.—Taylor. G. W. 

.B.L.—Leech. H. B. 

.H.—Hugh, H. 

-H.R. —Ross, H. H. 

.§.—Smith, Harlan 

.W.—Ward, I. J. 

cT.-C.—McTaggert-Cowan, I. 

W.—WwWallis, J. B. 

B.—Bradley, J. C. 

G.—Gregson, J. D. 

-McD.—McDunnougbh, J. D. 

‘K. J.—Jacob, J. K. 

.G.—Graham. K. 

.—Livingstone 

.W.C.—Cockle, L. W. 

1.H.R.—Ruhmann. M. H. 

N.L.C.—Cutler, N. L. 

P.N.V.—Vroom, P. N. 

R.—Russell 

R.C.T.—Treherne, R. C. : 
R.C.W.—Woodward, R. C. 
R.D.B.—Bird, R. D. 
R.G.—Glendenning, R. 
R.P.C.—Currie, R. P. 
T.W.—wWilson, T. 
W.B.A.—Anderson, W. B. 
W.D.—Downes, W. 
W.M.—Mathers, W. 
W.R.B.—Buckell, W. R. 
W.R.C.—Carter, W. R. 
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QUEEN 
CHARLOTTE 
ISLANDS 
135 134 133 132 31 130 129 128 
LIST OF LOCALITIES 
Arranged alphabetically: the numbers corresponding to those on the accompanying map. 
(V. I. = Vancouver Island). 
1. Agassiz 21. Fort Steele 41. Merritt 
2. Alexis Creek 22. Francois Lake 42. Milner 
3. Armstrong 23. Golden 43. Minnie Lake 
4. Carbonate 24. Goldstream 44. Monte Creek 
5. Chase 25. Goldstream, V.I. 45. Mount McLaine 
6. Chilcotin 26. Grindrod 46. Nanaimo, V. I. 
7. Clinton 27. Hat Creek 47. Naramata 
8. Courtenay, V. I. 28. Hazelton 48. Newcastle, V. I. 
9. Cranbrook 29. Howser Lake 49. Nicola 
10. Crescent 30. 100 Mile House 50. Okanagan Falls 
11. Creston 31. Invermere 51. Oliver 
12. Comox, V. I. 32. Kaleden 52. Osoyoos 
13. Crows Nest 33. Kamloops 53. Peachland 
14. Departure Bay, V.I. 34. Kaslo 54. Penticton 
15. Downie Creek 35. Kelowna 55. Prince George 
16. Duncan, V. I. 36. Keremeos 56. Princeton 
17. Edgewater 37. Lardo 57. Quesnel 
18. Enderby 38. Lillooet 58. Revelstoke 
19. Fairview 39. Lytton 59. Rolla 
20. Fitzgerald, V. I. 40. Mara 60. Royal Oak, V. I. 
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ENTOMOLOGICAL NOTES FROM THE DIVISION OF PLANT PROTECTION 
W. D. TOUZEAU 


Division of Plant Protection, Science Service, 


The following scientific notes are pre- 
sented as being of interest to the mem- 
bers of the Entomological Society of 
British Columbia. 

The Oriental Fruit Moth survey was 
carried on during the summer of 1948 
in the lower Okanagan Valley. The 
method of approach and the results were 
the same as the three years previous, and 
we are happy to report that up to the 
end of the survey there had been no 
interception of the moth in British 
Columbia. The survey will be carried 
on in 1949, due largely to the outbreak 
of the moth that has occurred in the 
Lombard Loop district, near Yakima, 
Washington. San Jose and European 
Scale have been receiving a great deal of 
attention by the Dominion and Provin- 
cial Departments of Agriculture, as well 
as the B. C. Fruit Growers’ Association. 
Through the co-operation of these three 
bodies, and as a result of winter spray- 
ing, a grader inspection of apples from 
Kelowna south to Osoyoos and into 


Department of Agriculture, Vancouver, B.C. 


Keremeos has shown a considerable de- 
crease in the amount of scale. Some 50 
per cent reduction was noted in 1948 
over 1947. While inspecting the Greek 
ship s.s. ““Olga’’ on February 26, 1949, 
C. R. Cunningham was told by mem- 
bers of the crew that in warm weather 
Hold No. 2 was filled with constant 
chirping. Investigation led to the find- 
ing of a slight infestation of crickets 
along the forward bulkhead. The ship 
had arrived from the Orient. It is 
thought that the crickets came aboard 
ship in the Philippines. The s.s. 
“Orato’’ was examined on February 
4, 1949, by C. R. Cunningham, prior 
to loading from the port of Vancouver. 
Her previous cargoes had been maize 
from the Argentine, followed by sul- 
phate from Chile. A collection of resi- 
dent insects was examined by P. Zuk, 
and among them were found a few false 
scorpions, apparently feeding on mites. 

Contribution No. 74, Division of Plant Protection, 


Science Service, Dominion Department of Agriculture, 
Ottawa, Ontario. 
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ACHATINA FULICA (FER.)—AN INTERESTING INTERCEPTION FROM THE 
PHILIPPINES (MOLLUSCA, STENOGYRIDAE) 


PETER ZUK 


Division of Plant Protection, Science Service, 


On February 4, 1949, R. D. Clemens. 
of the United States Department of 
Agriculture in San Diego, California, 
wrote to H. F. Olds, of the Division of 
Plant Protection in Vancouver, and to 
the men in charge of plant quarantine 
work in San Francisco, Portland, and 
Seattle, informing all of them of the 
interception of one live giant African 
snail, Achatina fulica, in one hold of the 
s.s. ‘‘Julia Luckenbach.”’ The ship 
contained copra, sugar, war surplus 
machinery, and general cargo from the 
Philippines. The snail was found 
among used generators unloaded from 
the lower ‘tween deck of No. 2 hold. 
No snails were found in the other cargo 
and no further information was received 
from San Francisco, where the general 
cargo was discharged. 

The ship arrived in Vancouver on 
February 15 and the next day it was. 
thoroughly inspected when. surplus 
tractors and copra were discharged. Six 
snails, one crushed, were found on the 
floor and on the tractors in the two for- 
ward deep tanks of No. 2 hold. No 
snails were found in any other part of 
the ship, although the copra contained 
the usual infestation of red-legged ham 
beetle, Necrobia rufipes. The tractors 
were loaded into a barge and the 
barge placed under quarantine until fur- 
ther inspection and precautionary steps 
were taken. Two more snails were 
found, one very small, in the soil adher- 
ing to the tractors. Samples of the soil 
were inspected but they revealed nothing 
more than one sow bug. A crane lifted 
the tractors and they were sprayed with 
a fire hose to wash away attached soil 
into the sea, then the barge was sprayed 
clean of soil. The tractors had been 
loaded in Manila about the middle of 
December, 1948. so the snails were 
sealed in the deep tanks for two months. 
Fortunately, all the snails found here 
were dead. On further inspection of the 
ship by U.S. officials in Seattle and 
Portland no evidence of the pest was 
found. 


The most widely travelled of the 


Department of Agriculture, Vancouver, B.C. 


many species of Achatina is Achating 
fulica. It is native to the lowlands of 
tropical East Africa, including Zanzibar 
Island, twenty-five miles off the coast of 
Tanganyika. The shell is cone-shaped 
and grey, streaked with brown. The 
largest shell found on the ship was 
about three and one quarter inches long. 
During the past hundred years or more, 
Achatina fulica has been carried, in gen- 
eral deliberately, by human beings as 
food for themselves and their poultry, 
to most of the tropical lands of the In- 
dian and Pacific Oceans. In 1900 it 
caused great damage in Ceylon. Similar 
reports came from Malaya in 1923, Sin- 
gapore in 1928, and Hawaii in 1938. 
The Japanese spread Achatina fulica 
throughout their mandated islands in 
Micronesia. Now these snails are re- 
ported also from Java, Borneo, Amoy 
(China), the Philippines, Formosa and 
for a short time, California. In each 
new, lush, tropical region this snai! ha: 
increased rapidly, far from its natural 
enemies.. Imported for food, it soon 
eats up more food — growing young 
food plants—than it could ever supply 
even to those with a taste for snails. 
Control of snails is by the use of poison 
bait but this method is an expensive an‘ 
never-ending procedure. Great attention 
is now focused on the use of biological 
control and men are being sent to Africa 
to discover the enemies that keep down 
the numbers of the snails in their native 
habitat. In Africa a carabid, Tefflus 
dispar, and a drilid beetle help to keep 
the snails in check. According to Dr 
Williams, of the Experiment Station of 
the Hawaiian Sugar Planters’ Associa 
tion, two other enemies of this snail in 
the same continent are the carnivorous 
snails Gonaxis and Eduntulina. Ab 
though it is doubtful whether A. fulice 
would become a pest in Canada, all 
necessary precautions were taken by the 
Division of Plant Protection to ensutt 
that it would not become a hazard to 
agriculture. 


Contribution No. 76, Division of Plant Protectios, 
Science Service, Dominion Department of Agriculture 
Ottawa, Ontario. 
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THE SOCIAL WASPS (VESPIDAE) OF BRITISH COLUMBIA" 


E. R. BUCKELL 
Dominion Entomological Laboratory, Kamloops, B.C. 


AND G. J. SPENCER 
University of British Columbia, Vancouver, B.C. 


This paper on the social wasps of 
British Columbia has been prepared 
from the collections in the Field Crop 
Insect Laboratory, Kamloops, and the 
University of British Columbia, Van- 
cuver. Ihe majority of the specimens 
were collected by the authors who are 
greatly indebted to Dr. J. Bequaert, 
Museum of Comparative Zoology, Har- 
College, Cambridge, Massachus- 


Family VESPIDAE 
Subfamily VESPINAE 
Genus VESPULA C. G. Thomson 


The genus Vespula, with its two sub- 
genera, Vespula and Dolichovespula, in- 
dudes the well known and pugnacious 
yellow-jackets and hornets. 


The paper nests of yellow-jackets and 
those of the large black and white, bald- 
faed hornet are well known objects. 
The nesting habits of the species vary. 
They may be placed below ground, 
hanging from ceilings or between the 
walls of buildings, or suspended from 
the limbs of shrubs or trees from ground 
level up to considerable heights. They 
contain several horizontal strata of cells 
enveloped by an outer covering of paper 
layers made of pulp gnawed from dry 
wood by the worker wasps. There is 
usually but one entrance hole placed 
terminally or slightly laterally. 

Wasps vary in abundance from year 
to year and may sometimes occur in such 
numbers as to be a serious pest of fruit 
and a great nuisance to people, as they 
are quick tempered and their stings are 
painful. 


Subgenus Vespula 


Vespula vulgaris (Linnaeus) 
Vespa vulgaris Linnaeus, 1758, Syst. Nat., 
10th Ed., I, p. 572. 
Vespa communis H. de Saussure, 1857, Stet- 
tin. Ent. Zeitg., XVIII, p. 117 (¢: North 


America) . 
D4 Contribution No. 2567, Division of Entomology, 
Science Service, Department of Agriculture, Ottawa, 


Canada. 


etts, for their determination. Frequent 
use has been made of Dr. Bequaert’s 
publications on the Vespidae (1931- 
1942), and many points of interest 
therein have been included in this paper. 


The localities from which material 
has been recorded have been listed and 
marked by a number on the accompany- 
ing map. 


Vespa alascensis Packard, 1870, Trans. Chi- 
cago Ac. Sci., Il, p. 27, Pl. II, fig. 10 (¢; 
(Lower Yukon, Alaska). 

Vespa westwoodiu Shipp, 1893, Psyche, VI, 
p. 450 (Boreal America). 


LOCALITIES — Vernon, Salmon Arm, Celista, 
Squilax, Adams Lake, Chase, Kamloops, 
Douglas Lake, Minnie Lake, Bridge Lake, 
100 Mile House, Canim Lake, Chilcotin, 
Alexandria, Quesnel, Barkerville, Prince 
George, Burns Lake, Yale, Skidegate. 


MATERIAL EXAMINED—24?, 678, 

A nest of V. vulgaris was found on 
September 26, 1943, in the ground on a 
grassy slope in a stand of big timber on 
Wheeler mountain near Kamloops. It 
had originally been as big as a man’s 
head but had been dug out by a bear and 
only a portion of the nest wall remained 
with a few wasps still present on it. 

The paper of this nest had been made 
from the bark of the western yellow 
pine and was a beautiful golden yellow 
colour with rich brown markings. It 
differed considerably from the ordinary 
tough, grey paper of nests made by other 
species, and was quite brittle and flaky. 

J. Bequaert (1931) in discussing 
nests of this species, records that a nest 
dug up at Cold Spring Harbour, N. Y., 
by Mr. R. P. Dow, contained pupae of 
the ichneumonid, Sphecophaga burra 
(Cresson) in some of the cells. “Before 
pupating, the larva of this parasite closes 
the cell, some distance below the top, 
with a brownish, silken partition, show- 
ing a slightly depressed, translucid circle 
in the centre.” 

At Lac du Bois, Kamloops, during 
the last week in August, 1946, a small 
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nest of Vespula spp., only some 6 inches 
in diameter was poisoned at night with 
calcium cyanide dust from a hand duster. 
It was a very weak colony and the few 
wasps present fell out into long grass 
when the nest was cut down from a low 
trembling aspen. The combs were ex- 
amined shortly afterwards and nearly 
20 cells contained brownish-yellow par- 
titions, exactly like those described 
above. The tiers near the top of the 
nest were honeycombed by small lepi- 
dopterous larvae which had spun a small 
amount of loose silk. As far as possible, 
all the cyanide was at once shaken out 
and the nest was well aired and retained 
in a cage to secure emergence of the para- 
sites and the moth scavengers but no 
adults of any kind were obtained. It 
was noted that all of the silken parasite 
cocoon caps were slightly obliquely 
placed; none was at right angles to the 
axis of the cell. 

Vespula pensylvanica (H. de Saussure). 

Vespa pensylvanica H. de Saussure, 1857, 
Stettin Ent. Zeitg., XVIII, p. 117 (?; 
North America, Canada and the mountains 
of Mexico). R. du Buysson, 1905, Ann. 


Soc. Ent. France, LXXIII, 4, (1904), p. 
G15 

Vespa occidentalis Cresson, 1874, Trans. 
Amer. Ent. Soc., V, p. 100 (? 8, erro- 
neously described as ° ¢; Nevada and New 


Mexico). Not Vespa occidentalis Olivier, 
1791. 


LOCALITIES — Kaslo, Oliver, 
merland, Vernon, Salmon Arm, Celista, 
Adams Lake, Squilax, Chase, Prichard, 
Kamloops, Douglas Lake, Minnie Lake, 
Lytton, Lillooet, Bridge Lake, Chilcotin, 
Quesnel. Barkerville, Vancouver, Gran- 
tham’s Landing, Victoria, Cowichan Lake, 
Sidney, Departure Bay. 

MATERIAL EXAMINED—62°, 154%, 


Six nests of this species were exam- 
ined in 1943, four of which were in the 
ground and two between the walls of 
wooden houses. 


Penticton, Sum- 


Of the nests in the ground, one was 
in a ditch bank, and contained on 
August, many ¢ and ® but only one °, 
whose wings had been chewed off. The 
second was under a rotten birch stump 
and had been torn out and eaten by a 
bear. The few remaining wasps were 
busy repairing the nest and building 
again although fully exposed to the sun- 
light. 


The third nest had also been dug 


out and eaten by a bear and the remain. 
ing wasps had built up small nest area 
at the side of the open hole. The fourth 
ground nest had a well-defined mud 
collar at the entrance and was at the bag 
of a large rock on open rangeland. Whey 
dug up on September 14 it contained 
mainly queens and males. 


Between the walls of houses wher 
it is completely dark, appears to be ap. 
other favorite nesting site for this species 
Two such nests were found in 1943 x 
Salmon Arm. In the first instance th 
nesting site was entered through a crack 
in a window casing some 12 feet from 
the ground and in the second instane 
the wasps were entering through a nar. 
row crack under the eaves. 


Bequaert (1931) states that in G 
W. Taylor’s account (1898), he men- 
tions capturing 23 males and 4 female 
of an interesting parasitic wasp, Trigon- 
alys canadensis Harrington, at the e- 
trance of V. pensylvanica nests in Brit 
ish Columbia. 

Vespula rufa var. atropilosa (Sladen) 

Vespa atropilosa Sladen, 1918, Ottawa Natur. 
alist, XXXII, p. 72 (2% &; Lethbridge 
Alberta; Vernon, Keremeos and Okanaga 
Landing, British Columbia) . 


LOCALITIES — Fairview, Keremeos, 
Landing, Vernon, Salmon Arm, Adam 
Lake, Kamloops, Douglas Lake, Minn 
Lake, Lytton, Vancouver. 


MATERIAL EXAMINED—43?, 62%, 35¢. 


Okanagan 


Two nests of this wasp were exam- 
ined on August 17, 1943; they wer 
built well below ground in a ditch bank. 

One nest was small, and containe 
only queens and workers, but the other 
one was large and contained at least 5! 
queens, as well as many workers and 
males. 


The queens and workers in, this nes 
showed very little variation in colou 
pattern but the males had two distind 
colour patterns on the second tergite 
i.e., similar to the queens, and with th 
black area enclosing yellow spots. Two 
males were unusual, one being vey 
heavily marked with black as in vt 
sladent, and the other very light asi 
the queens. Two queens were wingles 
the wings having failed to form. 

This is a bright yellow and blad 
wasp of large size. 
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Vespula rufa var. sladeni Bequaert. 


LOCALITIES—Revelstoke, Chase, Douglas Lake, 
Kamloops, Minnie Lake, Quesnel, Tyee, 
Prince Rupert, Vancouver. 


MATERIAL EXAMINED—19?, 10%, 10¢. 


This is a western form described by 
Bequaert (1931) as an extreme melan- 
istic variation of var. atropilosa, and 
often resembles the two eastern varieties, 
acadica (Sladen) and vidua (H. de 
Saussure) . 

This wasp appears to be far less com- 
mon than the other varieties of V. rufa 
which occur in British Columbia, name- 
ly, atropilosa and consobrina. It is to be 
found more frequently in the humid 
coastal areas around Vancouver and 
Prince Rupert than in the dry interior. 

The queens may be found visiting 
the flowers of certain ornamental shrubs 
in Stanley Park, Vancouver, in April 
and May; later in the season the workers 
may be seen entering and leaving their 
nests, Which are placed underground. 
Vespula rufa var. consobrina (H. de Saussure) 


Vespa consobrina H. de Saussure, 1853, Et. 
Fam. Vesp., II, p. 141 (%; Newfound- 
land). 


Vespa arenaria H. de Saussure, 1853 Et. Fam. 
Vesp., II, p. 134, (%; North America). 
Not Vespa arenaria Fabricius, 1775. 

Vespa scelesta McFarland, 1888. Trans, 
Amer. Ent. Soc., XV, p. 298. Cresson, 
1928, Mem. Amer. Ent. Soc., No. 5, p. 57. 


Vespa sulcata L. O. Howard, 1901, The In- 
sect Book, Pl. VI, fig. 18. 
LOCALITIES — Kaslo, Vernon, Beavermouth, 


Revelstoke, Salmon Arm, Celista, Squilax, 
Adams Lake, Chase, Kamloops, Douglas 
Lake, Minnie Lake, Bridge Lake, Chilcotin, 


Quesnel, Prince George, Smithers, Terrace, 
Hazelton, Hope, Vancouver, Victoria, 
Royal Oak, Sidney, Courtenay. 


MATERIAL EXAMINED—45?, 86%, 57¢ 


This is a rather small, black wasp 
with pale white or ivory white mark- 
ings in marked contract to var. atropi- 
losa, a large, brightly marked, yellow 
and black insect. The var. sladeni is 
intermediate in general coloration be- 
tween atropilosa and consobrina, and it 
is hard, at first sight, to realize that 
these three wasps belong to one and the 
same species. This is the commonest of 
the varieties of V. rufa found in British 
Columbia. 

In the specimens examined the colour 
pattern is extremely uniform in con- 
sobrina, while sladeni and atropilosa 
show considerable variation. 


Vespula austriaca (Panzer). 

Vespa austriaca Panzer, 1799, Faun. Ins. 
German, VI, p. 63, Pl. II (¢%; Vienna, 
Austria) . 

Vespa borealis F. Smith, 1843, The Zoolo- 
gist, I, p. Not Vespa borealis W. 
Kirby, 1837, nor of Zetterstedt, 1840. 

Vespa arborea F. Smith, 1849, The Zoolo- 
gist, VII, Appendix, p. Ix (substitute 
name for Vespa borealis F. Smith, 1843). 

Vespa tripunctata Packard, 1870, Trans. Chi- 
cago Ac. Sci., II, p. 26, Pl. Il, fig. II (holo- 
type ° of Kutleet, Alaska, only). Not 
Vespa tripunctata Fabricius, 1787, nor of 
Schenck, 1861. 

Vespa infernalis H. de Saussure, 1853, Et. 
Fam. Vesp., II, p. 139 

LOCALITIES—Bridge Lake, Kamloops. Bequaert 
also records this species from Beavermouth, 
Field, and Kaslo. 

(1931) 


Of this species Bequaert 
states: “‘V. austriaca has no worker 
phase. It is a so-called social parasite or 
inguiline wasp, which builds no nest of 
its own, but has its brood raised by the 
workers of other species of Vespula. In 
the Palearctic Region the host-species is 
Vespula rufa (Linnaeus), in the nests 
of which the females and males of V. 
austriaca have been found repeatedly. 
In North America, the host is as yet un- 
known, but since typical V. rufa does 
not exist here, I suspect that it must be 
one of the most common American 
forms of V. rufa (vidua, atropilosa or 
consobrina) .”’ 

The queen of austriaca is very similar 
in general appearance to rufa var. con- 
sobrina, both having a peculiar black- 
and-yellow pattern on the second ab- 
dominal segment, but may be distin- 
guished from the queen of all forms of 
V. rufa in the long pilosity on the outer 
side of the tibiae and in the pointed 
apical angles of the clypeus. 

Subgenus Dolichovespula Rohwer 


Vespula maculata (Linnaeus). 

Vespa maculata Linnaeus, 1763, Cent. Insect 
Rar., p. 30. Not Vespa maculata Scopoli, 
1763; nor of Drury, 1773. 

Vespa maculata americana Christ, 1791, 
Naturgesch. Insekt. vom Bienen, Wespen 
and Ameisengeschl., p. 239. 

LOCALITIES—Fairmont, Kaslo, Vernon, Salmon 
Arm, Squilax, Adams Lake, Chase, Kam- 
loops, Douglas Lake, Walhachin, Lytton, 
Bridge Lake, Chilcotin, Quesnel, Prince 
George, Prince Rupert, Vancouver, (¢ fly- 
ing in mid-March), Buccaneer Bay, Gran- 
tham’s Landing, Vancouver Island. 

MATERIAL EXAMINED—56, 66%, 19¢. 


This is the common, and well 
known, black, or bald-faced hornet, and 
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it occurs everywhere throughout British 
Columbia. It is particularly common 
in fruit growing areas, and causes much 
annoyance by building its paper nest in 
apple trees, to the great discomfort of 
the apple pickers at harvest time, as its 
sting is very severe and painful. 

The bald-faced hornet nests above 
ground and its nests, often of large 
size, may be found hanging from the 
boughs of trees, sometimes high above 
the ground, or low down in the base of 
a bush almost touching the ground. 

Bequaert (1931) reports that the 
ichneumonid parasite, Sphecophaga bur- 
ra (Cresson) (=-Sphecophagus praeda- 
tor Zabriskie), has been bred from the 
cells of this species. 


Vespula arenaria (Fabricius). 
ie arenaria Fabriius, 1775, Syst. Entom., 
365 (no sex; America). Not of most 
writers. 

Vespa (Dolichovespula) arenaria J. Bequaert, 
1928, Bull. Brooklyn Ent. Soc., XXII, p. 
54 (%; holotype). 

Vespa borealis W. Kirby, 1837, Fauna Bore- 
ali-Americana, IV, p. 264. Not Vespa 
borealis Zetterstedt, 1840; F. Smith, 1843; 
Lewis, 1897. 

Vespa diabolica H. de Saussure, 
Fam. Vesp. Il, p. 138 8; 
America). 


North 


LOCALITIES—Kaslo, Nelson, Osoyoos, Vernon, 
Glacier, Salmon Arm, Celista, Squilax, 
Adams Lake, Chase, Kamloops, Douglas 


Lake, Minnie Lake, Clinton, Bridge Lake, 
Chilcotin, Gang Ranch, Quesnel, Barker- 
ville, Prince George, Smithers, Prince Ru- 
pert, Vancouver, Victoria. 


MATERIAL EXAMINED—92?, 180%, 40¢. 


This is the commonest of the yellow- 
jackets of British Columbia. From the 
specimens collected and the nests exam- 
ined V. arenaria far outnumbers its 
xanthic variation V. arenaria var. fer- 
naldi, although both can frequently be 
found mixed together in the same nest. 

A large number of arenaria nests have 
been taken and the inhabitants identi- 
fied. They have been found in every 
type of environment from nests well 
below ground and in house walls in 
complete darkness to semi-dark loca- 
tions, such as in mouse nests, broken 
down root-houses, wells, and old build- 
ings, to aerial nests hanging down from 
the boughs of trees at considerable 
heights, as well as in low bushes. 

A short description of the following 
nests will illustrate this point. 
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In 1943, a year of great wasp abun- 
dance, three nests of typical arenarig 
were dug out of a ditch bank at Kam- 
loops on August 17; on July 4 a neg 
was found in complete darkness, be- 
tween the walls of a house. The wasps 
were entering through a knot hole and 
14° were taken, all typical arenaria, 
Nests in semi-darkness were found in an 
old deserted building, hanging from the 
rafters, and another was hanging from 
the end of a log which had slipped down 
the mouth of an old well and was com- 
pletely obscured from direct light by 
thick bushes. On July 20 a nest hang- 
ing from a birch limb, 8 ft. from the 
ground, was taken which contained 
many workers and two males but no 
queens and on August 8 another nest on 
a birch limb, 6 ft. from the ground was 
knocked down and some wasps caught 
in a net. They consisted of one male 
and 29 workers, all typical arenaria. 
From observations to date, it would 
seem that in British Columbia, this 
wasp nests in underground, or dark 
positions, very nearly as often as in 
open, exposed locations. J. Bequaert 
(1931) reports that it is questionable 
whether V. arenaria ever builts its nest 
actually underground or inside old 
stumps or logs. He also records that W. 
M. Wheeler and L. H. Taylor (1921) 
found that Vespula adulterina var. are- 
tica Rohwer was an inquiline in the 
nests of V. arenaria. 

This little yellow-jacket is particular- 
ly pugnacious and liable to sting when 
its nest is approached, and well deserves 
the name diabolica given by Saunders. 


Vespula arenaria var. fernaldi (Lewis) 
Vespa fernaldi Lewis, 1879, Trans. Amet. 
Ent. Soc., XXIV, pp. 171 and 173 (% 3; 
Colorado) . 


LOCALITIES — Vernon, Squilax, Adams Lake, 
Kamloops, Douglas Lake, Cedarvale, Van- 
couver, Courtenay. 


MATERIAL EXAMINED—728?, 35%, 4¢. 


As Bequaert (1931) states, this 8 
merely a xanthic variation of V. aw 
naria, especially notable for the present 
of two yellow spots on the propodeum. 

The remarks concerning the nesting 
habits of V. arenaria apply equally well 
to the var. fernaldi and, as a matter of 
fact, no nests containing only fernald 
have as yet been seen by the authors 
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The following descriptions of nests con- 
taining fernaldi which were taken and 
examined, will show the range of nest- 
ing sites. 

On August 20, 1943, a nest was dug 
gut of a ditch bank containing a large 
qumber of arenaria, of which about one 
third were var. fernaldi. On the same 
day another nest was taken from a beam 
in an old root-house, whose roof had 
aved in admitting some light. This 
nest contained many queens and workers 
amd a few males, the great majority 
being var. fernaldi. On July 29, 1943, 
a.small wasps’ nest was found in a 
mouse nest on the surface of the ground 
under a pile of bark. It contained 5 
workers of typical arenaria, and one 
queen and 26 workers of var. fernaldi. 
On September 18, 1943, a nest hanging 
from a dead poplar bough, eight feet 
fom the ground, was examined. The 
wasps had been killed off by frost and 
only 1*, 1° and 1° were found in the 
nest. The male was a typical arenaria 
and the queen and worker typical var. 
fernaldt. 

So far very few var. fernaldi males 
have been seen, but whether this is the 
usual situation or mere coincidence, we 
do not know. 

Vespula norwegica var. norvegicoides (Sladen). 

Vespula norvegicoides Sladen, 1918, Ottawa 


Naturalist, XXXII, p. 71, (2 ¢; Nova 
Scotia to British Columbia) . 

LOCALITIES—Revelstoke, Kamloops, Birch Is- 
land, Minnie Lake, Bridge Lake, Quesnel, 
Hazelton, Kitwanga, Tyee, Prince Rupert, 
Mt. Cheam, Agassiz, Vancouver, Courte- 
nay. 

MATERIAL EXAMINED—26?, 15%, 4¢. 


As far as can be ascertained this is the 
only variety of norwegica so far record- 
ed from British Columbia, but var. al- 
bida (Sladen) may occur in extreme 
northern B. C. as it has been recorded 
from Alaska and Yukon Territory as 


Vat. marginata, a synonym of albida (J. 
Bequaert, 1935). 


Vespula adulterina (R. du Buysson). 

Vespa norwegica var. adulterina R. du Buys- 
son, 1905, Ann. Soc. Ent. France, LXXIII, 
(1904). pp. 600 and 628. 

Vespa saxonica var. adulterina Bischoff, 1927, 
Biologie der Hymenopteren, p. 404, (sug- 
gests that it is a distinct species, parasitic 
upon V. saxonica). 

Vespa adulterina Bischoff, 1931, Mitt 
Deutsch. Ent. Geo., Il, p. 6. 


Pseudovespa adulterina Bischoff, 1931, Sit- 
zungsber, Ges. Naturf. Fr. Berlin, (1930), 
pp. 330-334. 

Vespula norvegica saxonica natio colchica 
Birula, 1930, Ann. Mus. Zool. Ac. Sct. 
U.R.S.S., XXXI, 2, p. 314. 


LOCALITIES — Summerland, Vernon, Minnie 
Lake, Bridge Lake, Vancouver. 


MATERIAL EXAMINED—8°. 

Of this wasp J. Bequaert (1931) 
states: “‘V. adulterina and its var. arc- 
tica are inquilines or social parasites, 
which lack the worker phase and have 
their brood reared by other social species 
of Vespula. They are, in the subgenus 
Dolichovespula, the exact counterpart of 
V. austriaca (Panzer) in the subgenus 
Vespula, proper.” 

On July 21, 1944, a small wasps’ 
nest about the size of a golf ball, was 
found on the ground under a piece of 
board, near Minnie Lake in the Nicola 
Valley. A cyanide jar was placed over 
this nest before any of the inmates could 
escape. On examination it was found 
to contain four very small workers of 
V. arenaria and a female V. adulterina 
with its wings gnawed off at their bases, 
but no arenaria queen. It is assumed 
that when the adulterina entered so 
small a nest the arenaria queen had 
gnawed off the intruder’s wings, but had 
herself been killed in the ensuing fight. 
or driven away. 

Vespula adulterina var. arctica Rohwer. 

Vespula (Dolischvespula) arctica Rohwer, 

1916, in Viereck, Guide to the Insects of 
Connecticut, III, Hymenoptera, p. 642 
(new name for Vespa borealis Lewis) . 

Vespa borealis Lewis, 1897, Trans. Amer. 


Ent. Soc., XXIV, pp. 171 and 174. Not 
Vespa borealis W. Kirby, 1837. 


LOCALITIES—Kaslo, Minnie Lake, Prince Ru- 
pert. 
MATERIAL EXAMINED—2?, 1¢. 


This wasp, var. arctica, is said to be a 
permanent social parasite in the nests of 
V. arenaria where its brood, consisting 
only of males and fertile females, are 
reared by the arenaria workers. 


Subfamily POLISTINAE 


“The Polistinae are a cosmopolitan 
group consisting of a single genus, Po- 
listes, with many, rather closely allied 
species. In the Nearctic Regina this 
genus comprises not more than half a 
dozen species distinguishable by pecu- 
liarities of structure; but some of these 
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species vary tremendously in color (Be- 
quaert, 1932). In all social species of 
Polistes with which I am acquainted, 
the workers (when present) and fertile 
females (or queens) are alike, both in 
structure and color and often also in 
size. It is generally assumed that the 
smaller females, sometimes found in the 
colony, are workers. Moreover, even 
unmated females (or workers) may oc- 
casionally lay eggs, which develop by 
parthenogenesis into male wasps.’’ (Be- 
quaert, 1940). 


Only one species, Polistes fuscatus 
(Fabricius), occurs in Canada. This 
species has been divided into some 18 
colour forms (Bequaert, 1940), of 
which, only Polistes fuscatus var: aurt- 
fer de Saussure and Polistes fuscatus var. 
montanus Bequaert, and intermediates 
between these forms, are found in Brit- 
ish Columbia. 


One specimen of Polistes fuscatus var. 
pallipes Lepeletier was collected by Mr. 
L. W. Cockle (27.X.1907) at Kaslo, 
on Kootenay Lake. The determinatjon 
was made by Dr. J. Bequaert, who 
states that it was no doubt an accidental 
introduction from the Eastern (Atlan- 
tic) area. As it was taken in late Octo- 
ber, it could easily have reached Kaslo 
in a packing case or parcel into which it 
had crawled for hibernation. 


Genus POLISTES Latreille 


Polistes fuscatus var. aurifer de Saussure. 

LOCALITIES — Cranbrook, Kitchener, Creston, 
Kaslo, Oliver, Penticton, Vernon, Salmon 
Arm, Kamloops, Walhachin, Victoria, 
Shalalth, Vancouver, Lytton, Lillooet, 
Chilcotin (G. J. Spencer, 26.V.1929, 1°, 
52°N.), farthest north for any American 
Polistes (Bequaert, 1940). 


MATERIAL EXAMINED—61 20¢. 


Bequaert (1940) records aurifer as 
the common form of the species through- 
out California, Oregon and Washing- 
ton, extending well into southern Brit- 
ish Columbia, as well as into Idaho and 
Nevada. The collection records show 
that this colour form occurs from the 
Alberta boundary westward through 
the Kootenay district, the Okanagan 
Valley, the southern interior to the 
Pacific coast and Vancouver Island, and 
north up the Fraser River to Lytton, 
Lillooet and Chilcotin. 
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Polistes fuscatus var. montanus Bequaert. 


LOCALITIES — Fairmont, Creston, Keremeg 
Summerland, Vernon, Salmon Arm, Kam. 
loops, Walhachin, Lillooet, Powell Rive, 
Victoria, Departure Bay, Cowichan Lake 


MATERIAL EXAMINED—23?%, 10¢. 


Bequaert (1940) recorded montany 
from Montana, Idaho and Oregon. |p 
southern British Columbia it has ‘beg 
taken by the authors from the Alber 
boundary to Vancouver Island. 
Transitional between aurifer and montanus 
LOCALITIES—Oliver, Summerland, Vernon, $4. 


mon Arm, Kamloops, Walhachin, 


MATERIAL EXAMINED—62? 8. 


Polistes fuscatus is a very common}! 


wasp in southern British Columbia anj 


is particularly conspicuous in_ 


spring, as it is one of the earliest of al 
hibernating insects to appear. At this 


time it may be seen crawling sluggishly} 


about on pavements and walls, and 
appears in buildings where it has bee 
hibernating. The overwintering queens 
will be active a month or six weeks 
ahead of any of the yellow-jackets o 


EN’ 


hornets. 


In -temperament, it is the reverse of 
the yellow-jackets, being a slow-mor- 
ing, friendly insect, whose nest may 
approached without much chance 
being attacked. 

It is very fond of attaching its uncor 
ered, single layer of cells, to the ceiling 
of sheds, where the light is subdue 
Sometimes a number of Polistes nes 
may be seen in close proximity unde 
the same roof. 


Subfamily POLYBIINAE 


The Polybitnae are essentially a trop 
ical subfamily. “Only three species ar 
known to occur within the Unite 
States, and of these, only one, Mische- 
cyttarus flavitarsis (H. de Saussure) e& 
tends into Canada (Bequaert, 1932). 


Genus MISCHOCYTTARUS H. de Saussur 


Mischocyttorus flavitarsis var. idahoensis 
Bequaert. 


LOCALITIES — Victoria, Goldstream, Nanaitm 
Newcastle, Saanich, on Vancouver Islané: 
Pender Harbour, Vancouver, Lytton, Wi 
hachin, Kamloops. Salmon Arm, Vernot 
Kelowna, Westbank. 

Bequaert (1932) records Sooke Rock a 
Danby on Vancouver Island and the ft 
lowing additional mainland _localitié 
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Osoyoos, Oliver, Keremeos, Summerland, guished by the first abdominal segment 
Westbank, Okanagan Falls and Lillooet. being much narrower than the remain- 
MATERIAL EXAMINED—22%%, 7¢., der of the abdomen, forming a long and 
This wasp is not as common as slender petiole. 
Polistes fuscatus but is generally distrib- The nests of M. flavitarsis are said to 
uted over southern British Columbia be small, single-combed, un-enveloped 
and Vancouver Island, and is the only paper nests, usually smaller than Po- 
form of the species occurring in the  [istes, placed under rocks, logs, caves, 
Province. banks and in buildings, and its food to 


It is similar in appearance and habits consist largely of insects. (Bequaert, 
to Polistes fuscatus, but may be distin- 1932). 


i390 136 S135 133132 
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to those on the accompanying map. 


(V. I. = Vancouver Island.) 
1. Adams Lake 20. Departure Bay, V.I. 39. Lytton 58. Saanich, V.[. 
2. Agassiz 21. Douglas Lake 40. Minnie Lake 59. Salmon Arm 
3. Alexandria 22. Fairmont 41. Mt. Cheam 60. Shalalth 
4. Barkerville 23. Fairview +2. Nanaimo, V. I. 61. Sidney, VJ, 
5. Beavermouth 24. Field 43. Nelson 62. Skidegate 
6. Birch Island 25. Gang Ranch 44. Newcastle, V.I. 63. Smithers 
7. Bridge Lake 26. Glacier 45. Okanagan Falls 64. Squilax 
8. Buccaneer Bay 27. Goldstream, V. I. 46. Okanagan Landing 65. Sooke, V. I, 
9. Burns Lake 28. Grantham’s Landing +47. Oliver 66. Summerland 
10. Canim Lake 29. Hazelton 48. Osoyoos 67. Terrace 
11. Cedarvale 30. Hope 49. Pender Harbour 68. Tyee 
12. Celista 31. 100 Mile House 50. Penticton 69. Vancouver 
13. Chase 32. Kamloops 51. Powell River 70. Vernon 
14. Chilcotin 33. Kaslo 52. Prichard 71. Victoria 
15. Clinton 34. Kelowna 53. Prince George 72. Walhachin 
16. Courtenay, V. I. 35. Keremeos 54. Prince Rupert 73. Westbank 
17. Cowichan Lake, V.I. 36. Kitchener 55. Quesnel 74. Yale 
18. Cranbrook 37. Kitwanga 56. Revelstoke 
19. Creston 38. Lillooet 57. Royal Oak. V. I. 

BOOK REVIEW 
“A Century of Entomology in the British Columbia. Dr. Brittain held 


Pacific Northwest,” by Melville H. 
Hatch, University of Washington Press, 
Seattle 5. $1.50. 


In this little book of 43 pages Dr. 
Hatch has brought together for the first 
time the facts relating to the develop- 
ment of entomology in the States of 
Oregon, Washington and the Province 
of British Columbia. The work of as- 
sembling this information has obvious- 
ly entailed considerable research and the 
author has succeeded very effectively in 
synchronizing the events leading to the 
gradual development of entomological 
work in the different parts of the Pacific 
Northwest. 

The book is divided into five chapters 
dealing with periods of development; 
first, the period of itinerant collectors, 
then the period of resident collectors 
who laid the foundation of our ento- 
mological societies; then the period of 
established laboratories, showing the 
growth of applied entomology in this 
region from small beginnings to gradual 
broadening of the work in recent years. 
We regret that, in this chapter, mention 
has not been made of the names of Dr. 
W. H. Brittain and his assistant Mr. M. 
H. Ruhmann, the first entomologists to 
be appointed by the Government of 


the dual position of Provincial Ento- 
mologist and Plant Pathologist at Ver- 
non from 1912 to 1913 when he re- 
signed on accepting the post of Provin- 
cial Entomologist for Nova Scotia. Mr. 
Ruhmann was appointed assistant to 
Dr. Brittain in 1912 and, when the 
direction of entomological work wa 
taken over by R. C. Treherne under the 
Dominion Government, after Dr. Brit- 
tain’s departure, he continued in the 
position of Assistant Provincial Ento- 
mologist until his death in 1943. 

In other respects we find that full 
recognition has been given to the work 
of British Columbia entomologists. 
Chapter four describes the expansion of 
entomological work from 1930 until 
the present time and a short chapter is 
devoted to enumeration and description 
of the insect collections in the Pacific 
Northwest. The book is illustrated with 
portraits of several noted men who 
played a prominent part in founding the 
structure of our present day entomolog- 
ical organizations and many facts of 
historical interest are recorded. For ref- 
erence purposes Dr. Hatch’s book will 
be of value and interesting to all who 
are presently engaged or who have taken 
part in entomological work in the Pacific 
Northwest.—W. Downes. 
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A NOTE ON REARING, FROM LARVAE, SARBENA (ROESELIA) MINUSCULA ZELL 


On three occasions while “beating’’ Garry Oak 
wercus garryana Dougl., in the Uplands District of 
Victoria, B. C., the writer obtained larvae which proved 
to be Sarbena minuscula Zell The first time was on 
August 1, 1946, when 11 larvae were secured. These 
were “sleeved” on Oak in the writer’s garden, but al- 
though they showed evidence of feeding, they failed to 
The next occasions were on July 3, 


mature 1947, when 
99 Jarvae were taken, and on July 17, 1947, when 14 
more were added to the batch 

Slightly different treatment for rearing the larvae 
was used. A ten-inch flower-pot was prepared, with 


about six inches of earth at the bottom into which a 
small glass bottle for water was firmly fixed to supply 
the food plant with moisture. Moss mingled with bits 
of lichen was then placed loosely over the earth in the 
pot together with lichen-covered branches of oak and a 
good supply of fresh oak foliage. 

were observed to feed on the 


The larvae foliage to 


a considerable extent, and they reached maturity and 
cocooned amongst the lichen, chiefly that upon the 
small pieces of branch supplied. The cocoons were 
wintered in the same flower-pot, on a porch with a 
northerly aspect, where they were exposed to cold and 
wind, but sheltered from rain or snow. Twenty-two 
imagines were obtained the following season between 
May 30 and June 4, 1948. 

It would appear that successful breeding depends on 
the presence of lichen together with the food plant, 
though the foliage of the oak is undoubtedly eaten by 
the larvae to a considerable extent. Possibly they 
require the lichen only when near maturity, and chiefly 
as a medium in which to construct their small and 
cleverly concealed cocoons. It may also afford somé 
moisture, necessary to the safe appearance of the 
imagines the following season. —J. R. J. Llewellyn 
Jones, Cobble Hill, B. C. 
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Chemical Products 


INSECTICIDES — CLEANING COMPOUNDS 
Special Mixing 


| British-American Chemical Co. Ltd. 
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Established 1921 
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BORON DEFICIENCES 


Use BORAX or BORIC ACID 


Authorities have recognized that the depletion of Boron in soil has been reflected 
in limited production and poor quality of numerous field and fruit crops. The 
work and recommendations of Agricultural Experiment Stations are steadily in- 
creasing the recognition of the need for Boron in Agriculture and Horticulture. 
We are prepared to render every practical assistance. 


PACIFIC COAST BORAX CO.- 


DIVISION OF BORAX CONSOLIDATED, LIMITED 


P.O. BOX 5539, METROPOLITAN STATION, LOS ANGELES 55, CALIFORNIA 


Distributed by 


MACDONALD & WILSON LIMITED 


562 Beatty Street Vancouver, B.C. 


NEW TOOLS FOR THE ENTOMOLOGIST 


DOWCHLORS BENEZENE HEXACHLORIDE 
Chlordane Formulations 12% Gamma Isomer, Lindane 
Emulsions, Wettable Powders, 

Solvent Concentrate, Dusts SOIL FUMIGANT 

DINITROS Dowfume 85, Dowfume G 
DN Dry Mix No. I and No. 2 Dowfume N, MC2 
DN Dust D- 

ha METHYL BROMIDE 

D-DUSTS 
DDT Formulations WEED KILLERS 
Emulsions, Wettable Powders, 2, 4-D, 2 4.5 T Formulation TCA 
Solvent Concentrate, Dusts Dow Selective Weed Killer 


CYPRO PRODUCTS 
Low Toxicity Dusts and Emulsions Based on Piperonyl Butoxide, Piperonyl Cyclonene, 
Pyrethreum and Rotenone 
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... THIS FACT: 
PROVED IN GROWERS’ EXPERIENCE 


Niagara cherishes the respect and confidence of those 
we serve, the commercial fruit and vegetable growers 
of Canada. In the progressively improving yields of 
orchards and fields we find our high satisfaction. 
By this standard we measure the extent to which 
we fulfil our pledge of providing the highest type 
of crop protection. 


The Niagara symbol is a statement of our service 
to scientific agriculture, a pledge that must find its 
fulfilment in the experience. of practical growers. 


These Niagara materials are particularly applicable to 
B. C. orchards and row crops. 


KOLOFOG KOLODUST | 


These Niagara mild sulphur fungicides for orchards have demonstrated fully the applicaum 
tion of the Niagara principle of beneficial protection. 


Matox CROP SPRAY 


Niagora DDT, applicable to both orchards and row crops. 


Phos Kil Spray (PARATHION) 


Provides excellent, quick control action of red mite, red spider and aphids. 


These Niagara materials are stocked in British Columbia 
: for prompt delivery. 
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NIAGARA BRAND SPRAY CO. LIMITED, Burlington, Ont. 
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